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I.  INTBODOCTION 

This  thesis  addresses  Specialized  Common  Carriers 
(SCCs),  those  communications  carriers  which  entered  the 
market  offering  special  communications  services  not 
adequately  being  provided  by  existing  common  carriers.1 
Initially,  the  special  services  offered  by  sees  were  prima¬ 
rily  pcirt-to-point  private  line  microwave  links  for  data  or 
ether  ccstcm  transmission  needs,  but  today  SCCs  are 
competing  in  markets  that  have  historically  been  open  only 
to  the  large  domestic  carriers  such  as  American  Telephone 
and  Telegraph  (AT&T)  and  Western  Onion.  Today  SCCs  are 
succeedirg,  not  in  the  private  line  market  in  which  they 
started,  but  in  the  long  distance,  switched  network  services 
market  in  direct  competition  with  AT&T.  In  fact,  the  offer¬ 
ings  cf  SCCs  today  are  so  "un "-special  that  some  authors 
refer  to  these  carriers  as  Other  Common  carriers  (as  in 
ether  than  AT&T) .  this  thesis  will  refer  to  these  carriers 
as  Specialized  Common  Carriers,  the  name  attached  to  them 
when  they  first  entered  the  market. 

Eefore  the  advent  of  SCCs  the  base  telecommunications 
manager2  wculd  rely  heavily  on  the  local  telephone  company 
representative  to  fill  any  long  distance  telephone  needs 
since:  1)  no  ether  companies  were  in  a  position  to  offer 
service;  and  2)  the  telephone  company  representative  was 
glad  to  do  it.  Today,  amidst  fierce  competition  in  the  leng 


‘Some  ether  classes  of  common  carriers  are  Community 
Antenna  Television  (CATV),  packet  switching  networks  of 
Value  Added  Networks  (VANs)  ,  mobile  radio-telephone,  marine 
radio-telephone,  radio  paging,  domestic,  and  international 
carriers. 

.  *The  term,  "base  telecommunications  manager"  is  used 
throughout  this  thesis  to  refer  to  telecommunications 
managers  at  all  types  of  military  installations  whether 
bases,  pests,  stations,  or  whatever. 
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distance  market,  the  base  telecommunications  manager  must 
recognize  that  this  attitude  is  no  longer  economically 
sound.  The  purpose  cf  this  thesis  is  to  assist  base  *el«- 
communicaticns  managers  in  understanding  how  sees  came  into 
existence,  what  long  distance  switched  voice  network 
services  SCCs  offer,  how  to  evaluate  the  potential  use  of 
SCC  services  at  their  installations,  and  how  to  begin  the 
process  tc  procure  these  services. 

This  thesis  is  organized  as  follows:  Chapter  II 
discusses  the  major  events  leading  up  to  and  following  the 
Federal  Communications  Commission  (FCC)  ruling  which  author¬ 
ized  SCCs  to  openly  compete  in  the  private  line  microwave 
field.3  Chapter  III  gives  information  on  the  services 
offered  by  SCCs  and  compares  these  services  to  those  offered 
by  AT ST.  This  chapter  also  discusses  competitive  procure¬ 
ment  cf  SCC  services  and  the  currant  use  of  SCC  services  at 
various  military  installations  and  Department  of  Defense 
activities.  Chapter  IV  is  a  case  study  analysis  of  a 
specific  military  installation  (Naval  Air  Station  Moffett 
Field,  California)  for  the  potential  use  of  SCC  long 
distance  telephone  services  instead  of  or  in  addition  to 
ATST  services.  A  computer  program  which  calculates  the 
costs  cf  using  services  of  two  of  these  alternative  long 
distacce  carriers  is  included  as  parr  of  the  case  study. 
Chapter  V  summarizes  the  thesis. 


3lppendix  A  .contains  a  chronology  of  major  events 
affecting  Specialized  Common  Carriers. 


II.  SPECIALIZED  CO  BMC  2  CABRIBRS— A  HISTOBY 

1.  IBS  10 NO  DISTANCE  HONOPCLY 

Since  Alexander  Graham  Bell's  patent  was  issued  in  1876, 
the  Bell  Telephone  Company  and  the  American  Telephone  and 
Telegraph  Company  (AT&T)  Lave  had  a  nearly  continuous 
icnopcly  cn  providing  local  and  long  distance  telephone 
service  in  the  United  States. *  Setting  aside  the  arguments 
whether  the  telephone  industry  was  a  natural  monopoly5  in 
the  beginning,  except  during  a  few  years  between  1894  and 
1907,  and  from  1966  until  today,  an  approved  monopoly  it 
was . 

The  first  period  of  exception  to  the  monopoly  was  caused 
by  the  expiration  of  the  Bell  patent  in  1894.  As  a  result 
of  the  ensuing  competition,  the  independent  telephone  compa¬ 
nies  cwned  44  percent  of  all  telephones  by  1902  and  51 
percent  by  1907  (Ref.  4].  The  period  ended  with  the  recall 
cf  Thecdcre  Vail  as  the  president  of  ATST  as  he  changed  the 
company's  policy  froi  one  cf  meeting  competition  tc  one  of 
buying  (cr  forcing)  competitors  out  cf  the  market. 

In  1910  the  Interstate  Commerce  Commission  was  given 
regulatory  authority  ever  the  telephone  industry,  but  it  was 
not  until  the  passage  of  the  Communications  Act  of  1934  and 
the  formation  of  the  Federal  Communications  commission  (FCC) 


♦The  Eell  Telephone  Company  was  formed  from  the  Bell 
Patent  Association  ir  1877  and  the  American  Telephone  and 
Telegraph  Company  was  formed  in  1885  by  the  Bell  Telephone 
Company  to  operate  its  long  distance  system.  For  an  in 
depth  review  of  the  telephone  industry's  history  see  refer¬ 
ences  1  ,  2  ,  and  3. 

SA  natural  monopoly  is  an  economic  concept  based  cn  the 
principle  that  in  certain  industries  one  company  can  provide 
services  mere  economically  and  efficiently  than  several 
companies  in  a  competitive  environment.  Reference  5  is  an 
execellent  reference  on  this  subject. 
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that  the  telephone  industry  was  subject  to  ary  rsal 
regulation. 6 

The  period  of  FCC  regulation  is  very  significant  in  the 
history  cf  Specialized  Common  Carriers  and  is  discussed  in 
the  following  sections  of  this  chapter. 

E.  1B1  IBOVE  890  HE  CARTEBFOIE  DECISIONS 

Three  FCC  actions  considered  as  landmarks  in  preparing 
the  way  for  new  entrants  into  the  common  carrier  private 
line  microwave  field  are  the  1959  and  1960  FCC  rulings 
commonly  referred  to  as  the  Above  890  decisions  and  the  1968 
FCC  ruling  dubbed  the  Carterfone  decision. 

1 •  A be ve  892  Decisions 

Eicrowave  radio,  an  outgrowth  of  the  invention  of 
the  klystron  tube  ty  Bell  Laboratories  and  the  H.I.T. 
Instrumentation  Lab,  was  developed  during  World  War  II  for 
radar  applications.  It  was  modified  and  began  being  used  as 
a  transmission  medium  for  point-to-point  communications 
because  of  its  increased  capacity,  better  quality,  and 
higher  reliability  over  wire  or  cable  transmission  systems. 
Shortly  after  World  War  II,  Western  Onion  built  a  microwave 
system  connecting  New  York  City  and  Philadelphia  as  an 
experiment  to  see  if  it  was  suitable  for  use  as  a  common 
carrier  system  [Bef.  6].  By  1956  microwave  transmission 
accounted  for  22  percent  of  the  10.5  million  circuit  miles 
cf  the  telephone  system  (Bef.  7]. 

The  1959  and  1960  FCC  lbove  890  decisions  opened  the 
microwave  field  to  private  firms  and  individuals  allowing 
them  to  install  micrcwave  systems  utilizing  the  frequency 


•Even  with  the,  FCC  regulating  the  telephone  industry 
there  is  some  question  as  tc  who  regulated  whom  between  the 
FCC  aid  AT&T.  In  the  FCC's  first  twenty-five  years  of  exis¬ 
tence  there  was  no  regulation  which  significantly  decreased 
AT&T's  monopolistic  position. 
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spectrum  above  890  Hfiz  for  their  own  use.  While  this  deci¬ 
sion  did  not  authorize  new  companies  zc  compete  with  estab¬ 
lished  ccaacn  carriers,  it  was  certainly  a  step  in  zhat 
direction.  Since  the  FCC  prohibited  sharing  facilities  and 
systews,  crly  companies  or  users  needing  a  large  volume  of 
circuits  between  two  points  were  economically  able  to  taka 
advantage  cf  building  their  own  systems  instead  of  leasing 
from  the  common  carriers. 

Ihe  Above  890  decisions  were  nor  the  result  cf  peti¬ 
tions  cf  companies  seeking  entrance  inzo  the  micrcwave 
carrier  market,  as  cne  would  expect,  but  instead  were  the 
result  of  the  persistence  of  microwave  equipment  manufac¬ 
turers  and  potential  users  of  private  microwave  links 
[Bef.  8]. 

The  proceedings  which  led  to  the  Above  890  decisions 
began  in  1956  with  an  FCC  review  of  microwave  frequency 
allocations  which  included  a  lock  at  letting  private  users 
construct  their  own  microwave  systems  when  common  carrier 
facilities  were  already  available.  The  idea  of  private 
microwave  systems  was  not  a  new  one*  for  there  were  already 
tens  cf  thousands  of  route  miles  of  microwave  systems  in 
existence  tc  serve  railroads,  mining  operations,  pipelines, 
and  ether  right-of-way  companies  at  the  time  of  the  Above 
890  proceedings.  (Bef.  7]  However,  the  prevailing  FCC 
policy  was  to  grant  microwave  licenses  only  tc  common 
carriers  and  right-cf-way  companies  due  tc  a  perceived 
shortage  cf  frequencies  available  to  allocate. 

The  opposition  by  established  common  carriers 
(specifically  ATST,  lestern  Onion,  and  the  independent  tele¬ 
phone  companies)  was  fierce.  Their  arguments  against 
peraittirg  private  ccncerns  to  build  their  own  micrcwave 


Mbe  first  application  for  a  private  microwave  system 
was  submitted  in  1948  by  a  railroad  company  as  an  experiment 
to  ccipate  the  service  and  cost  of  their  owg  system  with  the 
circuits  they  were  leasing  from  common  carriers  [Bef.  ej. 


systeas  ware  based  os  claias  that  the  frequency  spectrua  was 
liaited  and  that  the  FCC  had  a  responsibility  to  protect  the 
econcaic  interests  cf  the  established  coaaon  carriers  by 
prohibiting  competition.  They  also  argued  that  licenses  for 
private  aicrovave  facilities  should  be  given  only  when 
coaaon  carrier  services  Here  unavailable  and  should  be 
revoked  vhen  coaaon  carrier  facilities  became  available. 
CBef.  7]  Furthermore: 

The  Bell  Systea  witnesses  contended  that  to  permit  the 
licensing  of  private  systeas  where  coeaon  carrier  facil¬ 
ities  are  available  would  cause  irreparable  h?re  to  the 
telephone  company's  ability  tc  provide  a  basic  nation¬ 
wide  ccaaunications  service,  which  is  vital  in  tiaes  of 
peace  but  indispensable  in  tiaes  of  national  emergency, 
alec,  they  claimed  that  widasDread  licensing  of  private 
systeas  would  not  cnly  increase  the  cost  ct  communica¬ 
tions  to  the  Ration's  economy  as  a  whole  but  would  cast 
an  added  burden  upen  the  individual  and  the  small  busi- 
|i|s|mar^who  would  continue  to  rely  on  common  carriers. 

The  arguaents  of  ATST  and  the  ethers  failed, 
because,  "...the  fact  remained,  the  private  applicants 
pointed  cut,  that  if  permitted  to  construct  their  own  facil¬ 
ities,  they  would  provide  £cr  their  needs  at  such  lower 
costs  than  the  carrier  tariffs"  [  Bef .  10].  The  FCC  aade 
their  decision  in  July  1959  concluding:  "...there  are  now 
available  adequate  frequencies  above  890  Be*  to  take  care  of 
the  present  and  reasonably  fcrsetabls  future  needs  of  beth 
the  ccavcn  carriers  and  private  users  for  point-to-point 
coeeunlcaticns  systsis"  (Bef.  11]. 

Rot  ready  tc  give  in  without  a  fight,  the  ccaeon 
carriers  asked  the  FCC  tc  take  another  look  at  the  frequency 
spectres  question  stating  that  with  comaunications  satel¬ 
lites  ccxing  into  existence  the  FCC  should  wait  until  it  was 
certain  *'  satellite  systeas  would  cot  need  the  frequencies 


•lhe  or 
cycles  t 


cf  frequency,  aeasureeent  were  changed  froe 
after  these  decisions. 
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above  890  HHz.  The  ICC  reaffiraed  thair  original  decision 
in  1960. 

2.  ossieies 

Frca  its  beginning*  AT&T  had  a  policy  cf  refusing 
intezccnnection  with  anyone  and  everyone.  This  was  their 
way  cf  ensuring  their  aonopcly  status.  However*  this  stand 
was  changed  when  antitrust  litigation  in  1913  forced  AT&T  to 
promise  to  allow  independent  telephone  companies  tc  inter¬ 
connect  with  the  AT&T  long  distance  network.*  Connection  cf 
equipment  cr  attachments  by  customers  was  quite  ancther 
matter— they  were  strictly  prohibited  by  AT&T.  In  fact, 
AT&T  maintained  they  had  the  right  to  remove  the  equipment 
cr  step  service  to  the  customer.  [Bef.  12  *  13] 

In  1921  the  Hush-A-Ehone  Corporation  began  manufac¬ 
turing  a  simple  non-electronic  device  to  place  over  the 
telephone  mouthpiece  to  prevent  rcom  noises  from  being 
picked  up,  as  well  as  to  provide  some  privacy  for  the  tele¬ 
phone  user  so  his/her  conversation  would  not  be  heard  by 
ethers  in  the  room.  AT&T  sought  prohibition  of  use  cf  the 
device.  In  1955  the  PCC  weakened  the  AT&T  interconnection 
position  by  ruling: 


The  previsions  ...shall  not  be  construed  or  applied  to 
bar  a  customer  from  using  devices  which  serve  his 
convenience  in  his  use  of  the  facilities  of  the 
Telephone  Company  ...provided  any  such  device  sc  used 
would  not  endanger  the  safety  of  Telephone  company 
employees  or  the  public:  damage*  require  change  in  or 
alteration  of*  or  involve  direct  electrical  connection 
to  the  equipment  cr  other  facilitias  of  the  Telephcne 
Company;  or  interfere  with  the  proper  functioning  of 
suen  equipment  or  facilities;  or  impair  the  operation  of 
the  telephone  system  or  otherwise  injure  the  public  in 
its  use  cf  the  Telephone  Company's  services.  [Ref.  14] 


Mhis  promise  is  known  as  the  "Kingsbury  Commitment*" 
named  after  N. C.  Kingsbury*  then  Vice-President  of  AT&T. 
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In  spite  of  this  decision,  AT&T  still  generally  refused 
interconnection. 

AT&T  next  tock  on  the  Carter  Electronics  Corporation 
when  they  began  sarketing  the  Carterfone,  a  device  which 
acoustically  coupled  a  aobile  radio  systea  with  the  tele¬ 
phone  systes  through  the  telephone  handset. »o  at&T  insisted 
that  they  "aust  control  every  eleient  of  the  (telephone] 
syster"  to  insure  that  it  works  best  for  all.  In  the  1968 
Cartexfone  decision  the  FCC  concluded: 

...a  customer  desiring  tc  use  an  interconnecting  device 
to  iaprove  the  utility  to  him  of  both  the  telephone 
systea  and  a  private  radio  systea  should  be  able  to  dc 
so.  as  long  as  the  interconnection  does  not  adversely 
affect  the  telephone  company's  operations  or  the  tele¬ 
phone  systea' s  utility  for  ethers  [Hef.  14]. 

The  Carterfone  deciscn,  that  the  Bell  Systea  had  to 
perait  irterconnecticn  of  non-Eell  equipaent  as  long  as  the 
interconnection  would  not  hare  the  systea  or  disrupt  the 
ability  cf  ethers  to  use  the  systea,  was  important  since  it 
would  allow  for  the  future  interconnection  of  Specialized 
Ccaacr  Carrier  (SCC)  switching  equipaent. 

C.  NCI  EEC ISON 

Ihe  develcpaent  cf  ccaputers  and  their  widespread  acceptance 
and  use  in  the  1960s  created  a  need  for  data  communications 
that  was  essentially  unavailable  froa  the  established  ccaaon 
carriers.  The  AT&T  and  Sfestezn  Onion  systems  were  designed 
using  analog  technology  primarily  intended  for  voice  trans- 
aissicn  not  data.  In  1963,  Microwave  Communications, 
Incorporated  (NCI)  applied  for  FCC  certification  for  public 
coaacn  carrier  point-to-point  aicrowave  ccmaunicaticns 
service  between  Chicago  and  St  Louis  and  intermediate 


toThis  was  an  acoustical  aodea  arrangaaent,  but  instead 
cf  txansxitting  data  it  coupled  voice  signals. 
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points.  NCI* s  proposal  vas  to  provide  sinply  a  micrcwave 
link  between  the  two  locations.  The  subscribers  would  be 
required  tc  provide  their  own  terminal  equipment  and  connec¬ 
tions  with  the  NCI  system. 

Al&T,  General  Telephone,  Illinois  Bell,  Southwestern 
Sell,  and  Western  Onion  opposed  the  application  (as  would  be 
expected)  contending  that: 


...the  service  would  meet  no  demonstrated  need,  that  it 
would  result  in  wasteful  duplication  of  facilities,  that 
NCI  did  net  posess  the  legal,  technical,  and  financial 
qualifications  to  install  and  operate  the  system,  and 
that  the  system  would  cause  radio  interference  tc 
existing  and  future  facilities  of  the  established  common 
carriers  [Bef.  15]. 


Eesides  these  arguments,  they  contended  that  it  was  a  waste 
of  the  FCC *s  time  tc  consider  the  application  since  SCI 
would  net  be  able  to  provide  local  service  (since  this 
industry  vas  already  monopolized)  and  existing  carriers 
would  refuse  to  provide  interconnection  [Bef.  15]. 

Erotably  more  as  an  experiment  than  any  other  reason, 
the  FCC  approved  the  NCI  application  in  1969  in  what  is 
called  the  NCI  decision.  Kahn  explains  the  basis  for  the 
approval  thusly: 


NCI  offered  two  things  that  the  Bell  coaoanies  and 
Western  (  Onion  J  did  not:  first,  low  rates  -  its  proposed 
charges  were  less  than  half  those  of  the  established 
carriers  -  and  second,  far  greater  freedom  and  flexi¬ 
bility  in  use  of  the  service:  customers  could  attach 
such  equipment  as  they  saw, fit  and  up  to  five  of  them 
could  share  the  use  of  a  single  channel,  thus  further 
reducing  the  cost  cf  each.  And  it  was  this  prcpcsed 
contribution  that,  in  the  last  analysis,  induced  the  FCC 
to  approve  the  application.  [Bef.  16] 
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0.  SPECIALIZED  COBBOI  CABBIES  01CISI0V 

renewing  the  BCI  decision  new  entrants  were  juspirg  on 
the  private  line  microwave  systee  bandwagon  in  spite  of  the 
Fee  stateaent  that  their  decision  would  not  be  considered  as 
a  binding  precedent  fer  future  applications.  By  1971  there 
were  applications  on  file  with  the  PCC  for  1,977  micrcwave 
stations  in  46  separate  proposals  froa  33  new  carriers. 
[Bef.  17]  The  PCC  was  not  particularly  interested  in 
reviewing  each  of  these  applications  individually  and  there** 
fore  set  cot  to  establish  a  ruling  applicable  to  all  of 
them.  The  resulting  June  1971  ruling,  the  Specialized 
Cceaoa  Carrier  decision,  opened  the  SCC  field  to  open  ccape- 
titicn.  The  PCC  said: 


We  find  that;  there  is  a  public  need  an 
proposed  facilities  and  services  and  for 
sources  of  supply,  coapetition  in  the  sp 
nicaticns  field  is  reasonably  faasib 

grounds  for  a  reasonable  expectation  tha 
a vc  scae  beneficial  effects,  and  there 
anticipate  that  new  entry  wculd  hava  an 


of  the  entry  of  new  carriers  in  the  spec 
cations  field  would  serve  the  public  in 
ience,  and  necessity.  [Bef.  18 j 


d  demand  for  the 
new  and  diverse 
ecialized  ccnnu** 
le,  there  are 
t  new  entry  will 
is  no  reason  to 
y  adverse  impact 
tiers  such  as  tc 
new  entry.  We 
policy  in  faver 
iaiized  coaauni- 
terast,  ccrven- 


Z.  illZB  IBS  SP  ECIAIIZED  COBBOI  C1BBIBB  DECISION 

As  with  the  preceding  decisions,  the  Specialized  Common 
Carrier  decision  aet  with  strong  opposition  froa  the 
existing  ccaaon  carriers.  In  addition  to  asking  the  FCC  to 
reconsider  its  decision  based  on  tha  arguments  previously 
used  while  fighting  the  BCI  decision,  the  existing  ccaaon 
carriers  refused  to  interconnect  the  SCCs  through  the  local 
telephone  exchanges  krowing  that,  if  it  wers  difficult  for 
potential  users  to  access  the  SCC  systems,  the  SCC  aarket 
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would  te  restricted.  The  FCC  had  upheld  that  AT&T  and  the 
ethers  acst  provide  interconnection  from  the  beginning,  but 
the  regulatory  and  legal  processes  precluded  full  intercon¬ 
nection  rights  to  the  SCCs  for  five  years  after  the 
Specialized  Coaaon  Carrier  decision.  [Bef.  19] 

During  this  period  SCI  continued  to  create  difficulties 
for  the  established  coaaon  carriers  by  introducing  its 
Ixecunet  service.  Touted  as  a  "shared"  private  line 
service,  Execunet  very  closely  reseabled  the  long  distance 
voice  service  offered  by  AT&T  with  the  exception  that 
Ixecunet  had  only  a  very  snail  nuaber  of  cities  in  its 
network.  Instead  of  leasing  a  private  line  full-tine  for  a 
aonthly  rate,  Execunet  subscribers  could  dial  into  the 
systea  when  required  and  be  charged  on  a  tine  and  mileage 
basis,  with  connect  and  monthly  minimum  charges.  Thus  users 
that  could  not  afford  a  full-time  private  line  could  afford 
this  "shared"  private  line. 

AT&T  quickly  asked  the  FCC  to  bar  MCI  from  offering 
Ixecunet  since  it  was  obviously  (obvious  to  AT&T  with  thsir 
long  distance  switched  network  monopoly)  not  authorized  by 
the  Specialized  Coaaon  Carrier  decision.  The  FCC  did  order 
MCI  to  discontinue  Ixecunet,  but  their  action  was  later 
re  versed  by  an  appeals  court. 

agisted  l£i£§  Htw££k£:  Ike  S CC *  s  Koi)gy  Ma key 

ihile  SCCs  continue  to  offer  private  line  pcint-to- 
point  service,  which  is  what  the  FCC  Specialized  Coaaon 
Carrier  decision  originally  peraitted  then  to  provide,  their 
"bread  and  butter"  business  is  now  their  switched  voice 
network  offerings.  Eevenues  in  1983  froa  tha  long  distance 
services  provided  by  SCI,  GTE  Sprint,  and  ITT  United  states 
Transiissicn  Systeas  (OSTS)  totaled  32.44  billion.  (See 
Table  I.)  while  only  seven  percent  of  AT&T's  335  billion. 
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TABLE  I 

1983  Long  Distance  Service 

Revenues 

Revenues 

(millions) 

Profits 

(millions) 

Subscribers 

(thousands) 

AT&T 

$35,000 

Sir 

430 

85,000 

MCI 

t  1,520 

$ 

203 

1,550 

GT1 

Sprint  $  750 

$ 

66 

920 

ITT 

$  170 

s 

8 

95 

this  market  is  exhibiting  exceedingly  rapid  growth.11 
[Ref.  20]  Aralysts  predict  that  this  may  increase  to  10  to 
20  percent  of  a  more  than  $100  billion  per  year  industry  by 
1990  [Ref.  21]. 

Ihen  the  SCCs  started  up,  the  number  of  cities  to 
which  they  offered  services  was  very  small  and  all  (or 
rearly  all)  were  large  metropolitan  areas.  Today  MCI,  GTE 
Sprint,  ITT,  and  other  SCCs  have  networks  that  extend  from 
coast  to  coast.  MCI's  system,  begun  as  a  single  microwave 
systet  between  St  Louis  and  Chicago,  has  evolved  into  a 
nationwide  network  connecting  thousands  of  cities  in 
hundreds  of  metropolitan  areas.  (See  Appendix  C  for  a 
listing  of  all  the  area  codes  and  prefixes  currently  on  the 
MCI  network.) 

In  spite  of  th9  success  that  the  SCCs  have  had  ir. 
getting  favorable  regulations  and  establishing  a  position  in 
the  common  carrier  market,  they  are  still  faced  with  prob¬ 
lems.  They  may  have  nearly  overcome  the  regulatory  problems 


»»In  1980  MCI, 
Sprint),  I1T  OSTS, 
revenues  (only  two 

fame  year) .  In  197*. 
n  revenues.  [Ref.  21] 
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(particularly  sine?  AT&T  has  lest  control  of  its  operating 
companies*2  and  is  prinarily  in  the  competitive  long 
distance  or  long-lines  business)  but  there  are  technical 
problems  that  must  be  resolved. 

The  first  technical  problem  is  that  dual  tene 
Bulti-f requency  (DTMF)  signalling13  is  required  tc  access 
the  SCC's  network.  If  a  potential  customer  is  among  the 
majority  that  own  rotary  or  pulse  dial  telephone  instruments 
the  potential  custoiier  is  currently  non  able  to  use  the 
SCCs*  leng  distance  networks.  This  is  a  serious  disadvan¬ 
tage  tc  the  SCCs  since  they  are  trying  to  reach  as  much  cf 
the  leng  distance  telephone  market  as  possible.  Next,  to 
make  calls  cn  the  SCC's  network  requires  dialing14  twelve  or 
lore  extra  digits  (besides  the  ten  digit  number  of  the  party 
to  be  called):  a  seven  digit  telephone  number  to  access  the 
SCC  switch  (the  local  access  number)  ,  then  a  five  or  mere 
digit  accounting  code.  Third,  the  SCC's  systems  have  been 
known  tc  recognize  ncise  on  the  line  as  a  completed  call15 
so  that  a  customer  could  be  billed  for  calls  that  actually 
never  went  through  [  B«£.  26]. 

The  first  twe  problems  can  be  eliminated  through  the 
use  cf  dedicated  access  lines  (DALs)16  or  least  cost  routing 


‘•References  22,  23f  24,  and  2  are  good  references  which 
discuss  the  AT&T  divestiture.  Reference  25  deals  with  the 
impagt  cf  the  ATCT  divestiture  on  telecommunications 
services  to  the  Department  of  Defense,  but,  in  this  author's 
cpinict,  it  is  neither  objective  nor  current. 

‘•Touch  tone  is  the  Bell  registered  trademark  for  this 
type  cf  signalling. 


14Even  with  D?HF  signa lling , the  process  of  inputting  a 
telephone  number  is  called  "dialing1*  although  no  dialino  is 
actually  dene. 


‘•This  is  due  to  the  fact  that  the  SCCs  are  not  able  to 
directly  connect  to  the  local  telephone  exchange  to  receive 
call  completion  signals  and  must  rely  on  their  computers 
recognizing  a  change  in  the  ringing  pattern. 

‘•A  dedicated  access  line  (DAL)  is  basically  a  tie  line 
to  the  SCC  switch  which  eliminates  the  need  to  dial  the 
local  access  number  cr  an  authorization  code  to  make  a  call 
cn  rhe  SCC  network. 
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devices  (available  for  a  monthly  fee  from  NCI  and  GTE 
Sprint) ,  bat  these  solutions  are  not  for  the  small  user 
since  the  mcney  saved  by  using  the  SCCs  services  would  not 
compensate  for  the  ccst  of  the  DAL  or  least  cost  routing 
device.  The  SCCs  will  be  remedying  these  problems  for  ever, 
the  siall  user  beginning  in  the  fall  of  1984  as  a  result  of 
ITS T * s  divestiture  of  its  operating  companies.  After  the 
divestiture,  NCI  and  the  others  will  be  able  tc  connect 
directly  tc  the  local  telephone  exchange  for  access1 T  as 
well  as  for  recording  billing  information.  A  glimpse  cf  the 
coming  changes  was  seen  in  1981  when  the  Northwest  Icwa 
Telephone  Company,  one  of  the  nearly  1,500  independent  tele¬ 
phone  companies  in  the  United  States,  offered  NCI  service  to 
all  cf  its  customers.  Now  their  customers  can  dial  "6" 
(using  rotary  or  pulse  dial,  0£  touch  tone  telephones)  to 
make  long  distance  calls  via  NCI's  circuits,  just  as  dialing 
"I"  accesses  the  AT&T  long  distance  system.  [Ref.  27  ,  28] 
ether  digits  for  access  or  billing  codes  are  unnecessary 
since  these  functions  are  done  electronically  by  the  tele¬ 
phone  company's  central  office  equipment. 

Another  major  disadvantage  of  using  SCC  services  was 
that  the  user  could  complete  calls  only  tc  other  cities 
within  the  SCCs  network  (assuming  the  user  was  in  a  city 
served  by  an  SCC;  this  is  still  the  major  problem  cf  using 
SCCs  services)  .  In  FCC  ruling  in  1980  permitting  the  resale 
of  Ride  Area  Telecommunications  Service  (RATS)  changed  all 
that.**  Now  SCCs  offer  the  capability  to  place  calls  to 


**"Egual  access"  is  the  term  being  given  to  this 
issue— wners  all  carriers  are  to  receive  "equal  access"  to 
the  long  distance  market.  starting  in  September  1984  local 
companies  must  begin  offering  their  telephone  users  the 
opportunity  to  choose  the  long  distance  carrier  they  want  to 

five  their  business.  One  third  of  a  local  companies'  access 
ines  must  enter  the  realm  of  "equal  access"  by  September 
1985  and  the  remainder  by  September  1986. 

‘•Although  not  the  subject  of  this  paper,  this  ruling 
also  led  tc  the  creation  of  "resellers"— those  who  lease 
circuits  fees  common  carriers  and  resell  these  circuits  (or 
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anywhere  in  the  continental  United  States  but  only  from 
selected  network  cities.  The  rates  ar«  usually  higher  for 
calls  tc  these  non-network  cities,  but  are  still  cheaper  in 
most  cases  than  the  sase  call  placed  with  AT&T. 

2 .  Changes  Taking  glace 

SCCs  are  still  pressing  forward  regardless  cf  prob¬ 
lems  .  In  1980  an  FCC  study  proclaimed  that  telephone  compe¬ 
tition  is  "speeding  innovation  and  meeting  unsatisfied 
communications  needs"  [Bef.  29].  Now  that  SCCs  are  confi¬ 
dent  they  are  not  going  to  be  regulatad  or  dominated  out  of 
existence,  they  are  making  significant  plans  and  changes  to 
their  offerings.  Eesides  continuing  to  expand  their 
networks,  SCCs  are  installing  fiber  optic  cables  and  using 
communications  satellites  for  their  networks.  They  are  even 
investigating  using  cable  television  networks  to  provide 
local  telephone  service.19  [Bef.  30] 

Shat  will  the  future  bring?  The  FCC  rulina  in  1980 
permitting  the  resale  of  B ATS  suggests  the  possibility  of 
the  formation  of  what  Johnson  describes  as: 

...'carrier's  carriers,'  whosf  express  objective  would 
be  tc  build  transmission ,  facilities  fop  use  by  other 
common  carriers.  ...Shile  AT&T  is  itself  a  common 
carrier,  one  could  imagine  in  the  future  a  firm  whese 
entire  Business  consists  cf  leasing  facilities  to  other 
common  carriers.  [Bef.  31] 

Ferhaps  this  is  in  the  future  for  one  of  the  SCCs. 


use  of  the  circuits  in  the  case  of  switched  type  services) 
to  customers. 

19No  doubt  the  SCCs  will  be  going  after  the  still  mono¬ 
polized  local  telephone  service  marker  if  their  test  results 
are  premising. 


1.  CCNCIUSIOH 


This  chapter  has  presented  a  brief  history  of  the  SCCs  from 
the  invention  of  microwave  radio  to  the  use  of  fiber  optic 
cables  and  communications  satellites.  Fortunately,  the 
early  FCC  decisions  on  matters  such  as  using  microwave 
frequencies  for  private  microwave  systems  (different  from 
private  line)  and  interconnection  were  favorable  for  SCCs. 
Iven  with  the  favorable  regulations,  it  was  a  very  risky 
undertaking  for  very  small  companies  such  as  MCI  to  rake  on 
the  corporate  giants  such  as  AT&T  and  its  cohorts  in  the 
ccmmcn  carrier  industry,  for  AT&T  and  the  others  were  ready 
and  able  to  fight  for  their  previously  well-protected 
moncpcly.20  But  the  SCCs  survived  the  AT&T  self-preservation 
tactics  and  have  established  themselves  as  small  but  rapidly 
growing  competitors. 


*®The  chairman  cf  the  board  of  MCI  later  said  it  had 
cost  BCI  $10  million  in  legal  and  other  regulatory  costs  in 
their  effort  to  get  their  network  approved — a  high  price  to 
pay  considering  the  tctal  cost  cf  their  St  Louis  to  Chicago 
licrcwave  link  was  $2  million  [Hef.  321.  Data  Transmission 
Co.  (DAIRAN)  raid  an  even  higher  price — they  lest  their 
struggle  tc  compete  and  filed  for  bankruptcy  only  a  couple 
cf  years  after  they  began. 
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III.  SPECIALIZED  COMMON  CABBIES  SB ITCHED  VOICE  NETWORK 

S  EBVICES 

This  chapter  discusses  the  switched  voice  network  offerings 
of  ATST ,  MCI,  and  GTE  Sprint,  and  the  use  and  procurement  of 
SCC  services  within  the  Department  of  Defense. 

1.  IT8T»S  SERVICES — THE  MARKET  STANDARD 

The  lerg  distance  telephone  service  that  everyone  is 
intimately  familiar  with  is  AT&T's  Long  Distance  Message 
Telecommunications  Service  (LDHTS) ,  or  MTS  for  short.  MTS 
is  the  composite  service  of  direct  distance  dialing  and 
operator  assisted  calling  ( persen-to- person,  collect,  third 
number,  etc.).  With  MTS  a  telephone  user  (who  is  willing  to 
pay  for  it,  of  course)  can  place  a  call  to  anywhere  in  the 
world.  AT&T's  MTS  is  billed  according  to  the  duration  cf 
the  call,  the  rate  period  (day  of  week  and  time  of  day) 2*  in 
which  the  call  was  made,  and  the  distance  to  the  called 
rumbex. 22 

wide  Area  Telecommunications  Service  (WATS)  is  another 
AT&T  service  that  most  have  come  in  contact  with.23  Seme 
contend  that  WATS  differs  from  MTS  only  by  the  method  of 
tilling.  While  it  is  true  that  WATS  calls  are  routed  ever 
the  same  AT&T  circuits  as  MTS  calls,  one  major  difference 


2lIn  198?  AT&T  changed  their  method  cf  ccnsiaerina  the 
rate  period  in  calculating  the  cost  of  a  call.  Previously, 
the  entire  call  was  tilled  according  to  the  rate  peried  or 
the  first  minute.  Few  calls  are  billed  at  •‘■he  rate  cf  the 
rate  period  in  which  each  minute  of  the  call  occurs. 

22This  is  referred  to  as  usage  sensitive  pricing.  It  is 
also  referred  to  as  time  and/or  distance  (or  mileage)  sensi¬ 
tive  pricing. 

23This  discussion  is  about  outward  WATS.  Inward  WATS 
(800  Service)  is  basically  the  same  as  outward  WATS  except 
the  calling  is  inward. 
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exists.  MATS  calls  nay  be  originated  only  via  a  liiirei 
number  of  MATS  trunks  connected  to  the  PBX.24 

Interstate  MATS  is  offered  it  the  form  of  six  geograph¬ 
ical  areas  called  Service  Areas  (formerly  Bands).  Service 
Area  1  includes  the  states  adjacent  to  the  state  in  which 
the  call  is  originated  and  each  higher  numbered  Service  Area 
adds  a  larger  geographical  area  to  the  lower  numbered 
Service  Area(s).  Service  Area  5  WATS  permits  calling  to 
anywhere  within  the  continental  United  States  (outside  of 
the  state  in  which  the  call  was  originated),  service  Area  6 
adds  Alaska  and  Hawaii. 

In  June  1981  there  was  a  significant  restructuring  cf 
how  MATS  is  billed.  Before  that  time  MATS  was  available  in 
either  full  business  day  MATS  lines  (up  to  240  hours  of 
usage  per  month  per  line  at  a  flat  rate  with  hours  ever  240 
billed  at  an  additional  hourly  rate)25  or  measured  time  MATS 
lines  (up  tc  ten  hours  of  usage  per  month  per  line  at  a  flat 
rate  with  hours  over  ten  billed  at  an  additional  hourly 
rate)  .  Today,  HATS  has  no  minimum  usage  requirement  (but 
there  is  a  monthly  recurring  charge  per  line)  and  every  call 
contributes  to  the  menthly  till.  HATS  costs  are  calculated 
from  the  average  use  per  HATS  line  per  rate  period  (and  the 
distance  as  determined  by  the  Service  Area  capability  of  the 
MATS  line) .  Calls  are  measured  in  one  second  increments  and 
the  tctal  number  of  einutes  must  be  greater  than  or  equal  to 
the  tctal  number  of  calls  in  each  rate  period  during  the 
tilling  period  (minimum  average  time  requirement — HATR) . 


2*The  number  of  ETS  calls  that  can  be  made  simultane¬ 
ously  is  also  also  limited  by  the  number  of  dial  9  trunks, 
tut  these  are  usually  more  numerous  than  HATS  lines. 


25For  240  hours 
month  the  circuit 
ness  day. 

the  source  of  _ 

underttilizing  their 


cf  usage  in  an  average 
ust  be  in  use  almost  11 


22  business  day 

_  hours  per  busi- 

business  day!  This  is 
,  _„_.drome.  Companies  were 

_  _  _ ,  _  MATS  lines  and  permitted,  if  nor 

enccuiaged,  personal  calls  via  the  company’s  MATS  lines. 
(This  sounds  a  lot  like  the  rationale  for  non-official  use 
Cf  AOTOVCN.) 


rcuit  must  be  in  use  aim 
That's  definitely  a  full 
f  the  "MATS  is  rr ee*syn 
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1.  SCC  S1IICHED  VOICE  BET  WORK  SEBVICES 


SCCs  offer  basically  two  types  of  services  which  look 
remarkably  like  AT&T's  services:  dial  access  service  anl 
dedicated  (or  direct)  access  service.26  The  dial  and  direct 
access  services  offered  by  HCI  and  GTE  Sprint  are  described 
below. 27 

1 •  Ei§l  Access  Service  s 

Eial  access  service  most  closely  resembles  AT&T's 
MTS  (without  operatci  assistance — as  actor  Cliff  Robertson 
has  pointed  out  in  the  recent  AT&T  television  commercials). 
J  customer  dials  a  local  access  (telephone)  number  and  a 
billirg  code  to  access  the  SCC  network  and,  finally,  the 
desired  number  to  be  called.  like  AT&T's  MTS,  the  customer 
is  billed  fer  SCC  dial  access  service  according  to  the  dura¬ 
tion  cf  the  call,  the  rate  period,  and  the  distance  to  the 
called  number.  The  rate  periods  used  by  AT&T,  MCI,  and  GTE 
Sprint  are  listed  it  Table  II.26  Non-recurring  and  monthly 
recurring  charges  for  AT&T  HTS,  and  MCI  and  GTE  Sprint  dial 
access  services  are  shown  in  Table  III.  (AT&T's  current 
and  picpcsed  MTS  tariff  rates,  and  the  current  tariff  rates 
for  HCI  Execunet  and  GTE  Sprint's  SPRINT  are  found  in 


26A  third  service  is  alsc  offered  by  some  of  the  SCCs 
which  provides  inward  calling  capability.  This  service  will 
not  be  discussed  in  this  thesis  as  most  base  telecommunica¬ 
tions  managers  will  net  have  a  requirement  for  such  service. 
Installaticrs  or  activities  (such  as  recruiting  units) 
currently  using  In- BATS  (8  00  Service)  may  want  to  obtain 
information  on  SCC  inward  calling  service  offerings. 

27The  services  of  MCI  and  GTE  Sprint  were  in vestiaated 
since  1)  they  are  the  two  biggest  SCCs  and  2)  efforts  to 
cbtain  information  from  ITT  ana  western  Orion  were  discour- 
aginglv  unfruitful.  A  base  telecommunications  manager 
investigating  SCC  services  should  be  cautioned  not  to  call 
the  tell  free  number  for  the  SCCs  and  expect  to  have  his/her 
questions  answered.  The  best  bet  is  tc  contact  the  nearest 
sales  office  fer  the  SCC  and  know  what  information  is 
needed. 


2*Th«  rate 
recurring  char 
references  33, 


a 


rates,  and  recurring  and 
pp6ar  in  this  chapter  are 
37,  38,  and  39. 


n  on¬ 
flow 


Appendix  E. )  Unlike  AT&T • s  MTS,  SCC  dial  access  service 
currently  requires  dialing  aany  digits  to  access  the 
network. *• 


TABLE  II 

AT&T,  SCI,  and  GTE  Sprint  Bate  Periods 
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8:00  an  to  but  net 
Evening 

5:00  pm  to  but  net 


Night  and  Weekend 

11:00  pn  to  but  net 
8:00  am  to  but  net 
8:00  am  to  but  net 


including 

5:00 

pm 

Monday-Priday 

including 

11  :00 

pm 

Sunday-Priday 

including 

8:00 

am 

All  days 

including 

11:00 

pm 

Saturday 

including 

5:00 

pm 

Sunday 

a.  MCI  Execunet  Service 

MCI  offers  dial  access  service 
Network-only  Termination30  and  "Universal 


in  two  flavors: 
Termination. "31 


**As  mentioned  in  Chapter  II.  customers  of  the  Northwest 
Iowa  Telephone  Company  can  dial  a  single  digit  tc  access 
MCI •  s  Execunet  service.  As  SCCs  are  given  "equal  access"  to 
the  long  distance  market,  more  customers  will  be  provided 
single  digit  access  tc  the  SCCs  (assuming  they  are  in  an 
area  in  which  an  SCC  offers  service) .  Another  way  to  teat 
the  extra  digits  is  by  using  an  autodialer  or  a  least  ccst 
routing  device  (particularly  for  a  big  user). 

30AT&T  only  offers  Netwcrk-cnly  Termination  service,  but 
ajl  cities  are  on  the  AT&T  network. 

3*Th«  term  "Universal  Termination"  is  misleading..  While 
"Universal  Termination"  service  offers  coverage  which  is 
greater  than  that  provided  by  Network-only  Termination,  it, 
too,  has  its  limitations.  MCl's  "Universal  Termination" 
service  allows  a  user  to  complete  calls  to  anywhere  in  the 
continental  United  States,  Hawaii,  and  Puerto  Bicc  and  to 
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TABLE  III 


BCI  and  6TI  Sprint  Dial  Access  Services 
Recurring  and  lon-recurring  Charges 

kill  m 

Bo  flonthly  Recurring  cr  Hon-racurring  Charges 


ATS!  BTS.  and 
Bonthly 


SSL 

Monthly  Recurring 

$75  minimum  usage  or  $10  charge 


£££122 


Eonthly  Recurring 

$  5  siniaus  usage 


Network,  or  Execunet  Service,  calling  can  be  originated  from 
the  cities  in  Table  I?  and  car  be  conpleted  to  any  network 
city.32  Calls  to  non-network  cities  (or  "Universal 
Ternination"  calling)  can  be  originated  only  froa  cities 
listed  in  Table  V.  BCI  calls  this  Execunet  Service  with 
Nationwide  Calling.  Calls  Bade  via  Execunet  Service  with 
Nationwide  Calling  aay  be  completed  to  anywhere  in  the 
continental  United  States,  Hawaii,  and  Puerto  Rico  atd  to 
soae  locations  in  Canada.  Calls  to  Alaska  cannot  be  made 


some  locations  in  Canada.  aci  does  nor  offer  calling  to 
Alaska.  "Universal  Termination"  with  GTE  Sprint  permits 
calling  to  anywhere  in  the  continental  United  States, 
Hawaii.  Alaska,  Puerto  Hico,  and  the  U.S.  Virgin  Islands. 
(See  tea, subsection  it  this  chapter  on  "Intrastate  Service" 
tor  a  discussion  on  intrastate  calling.)  AT&T's  NTS 

service  can  be  regarded  as  the  only  truly  "Universal 
Termination"  service  since  a  user  can  call  anywhere  in  the 
world  (...perhaps  with  seme  difficulty). 

32A  complete  listing  of  the  area  codes  and  prefixes  on 
the  BCI  network  is  found  in  Appendix  C. 
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TABLE  IV 

HCI  Execunet  Service  Originating  Cities 


Abilene,  TX 
Akron,  OH 
Albany,  HI 
Albuquerque,  NM 
Allentown,  FA 
Altoona,  FA 
Aoarillo,  IX 
Anaheia,  CA 
Ann  Arbor,  El 
Annapolis,  HO 
Atlanta,  GA 
Augusta,  GA 
Atstin.  TX 
Bakersfield,  CA 
Baltiscre,  HD 
Bartlesville,  OK 
Baton  Rouge,  LA 
Beauaont,  IX 
Bel  Air.  HO 
B^nsonvllle,  IL 
Birmingham,  AL 
Elooairgtor,  IS 
Elue  Island,  IL 
Boise,  ID 
Boston,  H A 
Bridgeport,  CT 
Eristol.  TN 
Brownsville,  TX 
Eryan.  TX 
Buffalo,  NX 
Butler.  PA 
Cambridge,  ED 
Caaden,  NJ 

Capistrano  Valley,  CA 
Carlisle,  FA 
Cedar  Rapids,  IA 
Champaign,  IL 
Channelview,  TX 
Charleston,  BV 
Charlotte,  NC 
Chattanooga,  TN 
Cheyenne,  BY 


Chicago,  IL 
Cincinnati,  OH 


Clearwater,  FL 
Cleveland.  CH 
Ccllegeville.  PA 
Colorado  Springs,  CC 
Colton,  CA 
Columbia,  SC 
Columbus,  CB 
Corpus  Cnristi,  TX 
Crave  Coeur,  ho 
Dallas,  TX 
Danbury,  Cl 
Davenport,  IA 
Dayton,  OB 
Deer  Park,  KT 


Denison,  TX 
Denton,  TX 
Denver,  CO 
Des  Homes,  IA 
Detroit,  Hi 
Downers  Grove, IL 
Durhaa,  NC 
Easton,  HD 
Edgemont,  IL 
Edinburg,  TX 
El  Paso,  TX 
Elyria,  OH 
Erie,  PA 
Eugene,  OR 
Flint,  HI 
Plorence,  Nj 
Forest  Park,iL 
Pt  Collins,  CO 
Pt  Lauderdale,  FL 
Pt  Bayne,  IN 
Pt  North,  TX 
Frederics,  HD 
Fredericksburg,  VA 
Fresno,  CA 
Frisco,  TX 
Galveston,  TX 
Garden  City,  NY 
Gary,  in 
Geneva,  IL 
Glenview,  IL 
Grand  F.apids,  HI 
Greeley,  CO 
Greensboro,  NC 
Greensburg,  PA 
Greensville,  SC 
Greenwich.  CT 
Hackensack,  NJ 
Hagerstown,  HD 
Harlingen,  TX 
Harrisburg,  PA 
Hartford.  CT 
Houaa,  LA 
Houston.  TX 
Huntsville,  AL 
Huntsville,  TX 


Indianapolis,  II 
Iowa  City,  IA 
Jackson,  hs 
Jacksonville.  FI 
Johnstown,  PA 
Joliat,  IL 
Joplin,  HO 
Kalaaazoo,  HI 
Kansas  City,  HO 
Kenosha,  Hi 
Killeen.  TX 
Knoxville,  TN 
Lafayette,  LA 
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TABLE  I?  (Continued) 

MCI  Execunet  Service  Originating  Cities 


Lancaster,  ch 
Lancaster,  EA 
Langhorne.  BA 
Lansing,  HI 
Las  Vegas,  NV 
Lawrence,  FS 
Leesburg,  VA 
Lexington,  KI 
Lexington,  FA 
Lincoln,  N E 
Little  Bock,  AB 
Laredo,  TX 
Long  Branch-  HJ 
Lcngmont,  Cc 
Longview,  TX 
Lcrain,  OH 
Lcs  Angeles,  CA 
Louisville,  KY 
Lowell.  MA 
Lubbock,  TX 
Macon,  GA 
Madison,  HI 
Manassas,  VA 
Manchester,  NH 
Manhattan-  FS 
Marion-  OH 
Marshall,  TX 
Matawan,  NJ 
Memphis,  TK 
Miami,  FL 
Midland,  MI 
Milwaukee.  HI 
Minneapolis,  MN 
Mobile,  AL 
Modesto,  CA 
Montgomery,  AL 
Morristown,  NJ 
Muncie,  IN 
Nashua.  NH 
Nashville,  IN 
Natick,  Mi 
Nederland,  TX 
Newark-  NJ 
New  Bedford,  HA 
New  Braunfels,  TX 
New  Brunswick,  NJ 
New  City,  HI 
New  Haven,  CT 
New  Orleans,  LA 
Newport  News,  VA 
New  York,  HI 
Norfolk,  VA 
Norristown,  PA 
Norwalk,  CT 
Ogden,  uT 
Oklahoma  City,  OK 
Omaha,  NE 
Ontario,  CA 


Orlando,  FL 
Painesvilla,  OH 
Palo  Altc,  CA 
Palm  Desert,  CA 
Pensacola-  FL 
Peoria,  It 
Petersburg,  va 
Philadelphia,  PA 
Phoenix,  AZ 
Pittsburgh,  PA 
Pittsfield,  MA 
Pleasanton,  CA 
Pontiac,  MI 
Portland,  OH 
Prairie  view-  TX 
Providence,  F.I 
Provo,  UT 
Pueblo,  CO 
Bacine,  HI 
Bahway,  NJ 
Ralaign.  NC 
Randolph,  MA 
Heading,  PA 
Reno,  NV 
Richmond,  VA 
Roanoke,  VA 
Rochester,  MN 
Rochester,  NY 
Rochester,  PA 
Rockford,  It 
Round  Lake,  IL 
Sacramento,  CA 
Saginaw,  MI 
St  Charles,  MO 
St  Cloud,  MN 
St  Joseph,  HO 
St  Louis,  MO 
Salem,  OR 
Salisbury,  MD 
Salt  Lake  City,  UT 
San  Angelo,  TX 
San  Antonio,  TX 
Sandusky,  OH 
San  Diego,  CA 
San  Francisco,  CA 
San  Jos a,  CA 
San  Rafael,  CA 
Santa  Barbara.  CA 
Santa  Rosa-  Ci 
Savannah,  GA 
Scranton,  PA 
Seattle,  HA 
Sergeant  Bluff,  IA 
Shreveport,  LA 
Sioux  City,  IA 
South  Bend,  IN 
Spartanburg,  SC 
Springfield,  IL 


TABLE  IT  (Continued) 

HCX  Ezfcunet  Service  Originating  Cities 


Springfield, 
Springfield, 
Scriagfielc, 
Stanford,  CT 
Stockton,  Cl 
Syracuse.  MI 
Tampa,  FL 
Temple,  TZ 
Terminal,  TI 
Texarkana,  T3 
Toledo,  OR 
Topeka,  KS 
Trenton,  HJ 
Tucson,  AZ 
Tulsa,  OK 
Tyler.  TX 
Oniontown,  Ei 
Otlca,  NT 
Vallejo,  CA 


HA 

HO 

OH 


DC 

PA 


Valley  Park,  mo 
Ventura,  CA 
Vista,  CA 
Waco,  TX 
Washington, 
Washington, 

Waterloo,  IA 
West  Palm  Beach,  FI 
Wheeling  WV 
White  Plains,  NY 
Witchita,  KS 
Witchita  Falls,  KS 
Williamstown,  NJ 
Wilmington,  DE 
Winston-Salem,  NC 
Worces-er,  HA 
York,  PA 

Yorktown  Heights,  NY 
Youngstown,  OH 


via  HCI.  Calls  completed  to  cities  on  the  MCI  network  are 
tilled  at  a  lower  rate  than  calls  completed  to  ncn-ne*wcrk 
cities.  HCI  refers  to  this  as  a  two-tiered  system — Tier  1 
to  network  cities  and  Tier  2  to  non-network  cities.  The 
duration  of  an  Fxecunet  call  (with  or  without  Nationwide 
Calling)  is  rounded  to  the  next  higher  full  minute  for 
calculating  the  cost  of  the  call. 

k.  SPRINT  Service 


GTE  Sprint's  latest  tariff  revision  (Jan  1984) 
combined  two  services.  Residential  Sprint  and  Business 
Sprint,  into  one  service  now  called  SPRINT.33  Now  all  calls, 
retwcrk  and  non-network,  are  billed  at  the  same  rate. 
Previously,  Residential  and  Eusiness  Sprint  services  had 
separate,  two-tiered  rate  structures  as  Execunat.  SPRINT 
calls  may  be  originated  in  any  of  the  cities  in  Table  VI  and 


3  3SPFINT  stands  for  Switched  Private  Network 
Telecommunications. 
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TABU  T 

HCI  Execunet  Service  vlth  Mationwide  Calling 
Originating  Cities 


Akron.  OH 
Allentown,  FA 
Amarillo,  IX 
Anaheim,  CA 
Ann  Arbor,  MI 
Atlanta,  GA 
Austin,  TZ 
Baltimore.  tD 
Bartlesville,  IL 
Beaumont.  IX 
Bensonville,  IL 
Elooaington,  IN 
Blue  Island,  IL 
Ecston,  MA 
Butler,  PA 
Canton,  oh 

Capistrano  Valley,  CA 
Chicago,  OH 
Cincinnati,  OH 
Cleveland.  CH 
Ccllegeville,  PA 
Colorado  Springs,  CC 
Columbus.  CH 
corpus  Cnristi.  TX 
Creve  Couer,  Md 
Dallas,  TX 
Denver.  CO 
Des  Moines,  IA 
Detroit,  MI 
Downers  Grove,  IL 
Elyria,  OH 
Forest  Park,  IL 
Ft  Collins ,  CO 
Ft  Lauderdale,  FL 
Ft  Worth,  la 
Galveston.  IX 
Geneva,  It 
Glenview,  II 
Greeley,  CC 
Greenscurg,  PA 
Hackensack.  NJ 
Hartford,  Cl 
Houston,  TI 
Indianapolis.  IN 
Johnstown.  EA 
Kansas  City,  MO 
Lancaster,  CH 
Langhorne,  EA 


Lexington,  MA 
Longmont.  CO 
Los  Angeles,  CA 
Louisville,  KY 
Lowell,  MA 
Lubbock,  TX 
Memphis,  TN 
Miami,  FL 
Minneapolis,  MN 
Muncie,  IN 
Natick,  HA 
Nederland,  TX 
Newark,  NJ 
New  Braunfels,  TX 
New  Brunswick,  NJ 
New  Haven,  CT 
New  York,  NY 
Norristown,  PA 
Oklahoma  City,  OK 
Omaha,  NE 
Painesville,  OH 
Philadelphia,  ?A 
Phoenix,  AZ 
Pittsburgh,  PA 
Pleasanton,  CA 
Pontiac,  MI 
Randolph,  MA 
Reading,  MA 
Rochester,  NY 
Round  Lake,  IL 
Sacramento,  CA 
San  Antonio,  TX 
San  Diego,  CA 
San  Francisco.  CA 
San  Rafael,  CA 
Sioux  City,  IA 
St  Charles,  MO 
St  Joseoh,  MO 
St  Louis,  MO 
Terminal,  TX 
Toledo,  OH 
Tucson,  AZ 
Uniontown.  PA 
Vallejo,  CA 
Ventura,  CA 
Washington,  DC 
Washington,  PA 
Worcester,  MA 


■ay  be  completed  to  anywhere  in  the  continental  United 
States,  Eawaii,  Alaska,  Puerto  Rico,  and  the  O.S.  Virgin 
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Islands.  (Calls  originated  in  Hawaii  cannot  be  completed  to 
Puerto  Bice  or  the  O.S.  Virgin  Islands.)  The  duration  of 
SPRINT  calls  are  also  rounded  to  the  next  higher  full  minute 
for  calculating  charges.  The  rate  for  SPRINT  service  is 
varied  according  to  the  total  amount  of  the  bill  so  that 
higher  usage  has  a  higher  discount.  (See  Appendix  E.) 

c.  Additional  Features  with  MCI  and  GTE  Sprint  Dial 

Access  Services 

MCI  and  GTE  Sprint  offer  several  additional 
features  with  their  dial  access  services.  These  are  least 
cost  rcuting,  group  billing,  speed  dialing,  travel/cxedit 
card  service,  and  magnetic  tape  billing.  Least  cost  rcuting 
enables  the  use  of  rotary  or  pulse  dial  telephones  to 
complete  calls  via  the  SCC  dial  access  services.  (It's  a 
must  at  most  military  installations.)  Probably  the  feature 
cf  mest  interest  to  a  military  installation,  besides  least 
cost  rcuting,  would  be  the  greup  billing.  This  feature 
permits  tills  itemized  according  to  billing  (authorization) 
code.  MCI's  Corporate  Acccunt  Service  offers  50  accounts3* 
at  nc  monthly  service  charge  if  the  combined  monthly  bill  is 
at  least  $2,500.  There  is  no  charge  for  each  additional 
code  for  every  $50  added  to  the  total  monthly  bill.  GTE 
Sprint's  group  billing  service  is  called  Corporate  Billing 
Arrangement.  It  offers  50  cedes  at  no  monthly  charge  with  a 
finimum  cf  $1,500  usage  per  month  and  each  additional  cede 
(up  tc  200)  is  free  for  every  $20  of  usage  added  tc  the 
monthly  kill.  With  a  bill  of  $15,000  per  month  2500  codes 
can  be  provided  at  no  cost.  Both  MCI  and  GTE  offer  addi¬ 
tional  accounting  cedes  (up  tc  99  accounting  cedes  per 
authorization  code)  for  a  small  monthly  fee. 


3*The  cumbers  of  accounts  which  are  given  here  are 
provided  as  examples  cf  the  service  offered.  Other  quanti¬ 
ties,  smeller  ana  larcer,  are  available  per  the  SCC's  estab¬ 
lished  rates. 
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TABLE  VI 

SPHIBT  Originating  Cities 


Atilene.  TX 
Akron,  OH 
Albany,  GA 
Albany,  NY 
Albuquerque,  NCI 
Allentown,  I A 
Altoona,  PA 
Amarillo,  TX 
Anaheim,  CA 
Anderson,  IK 
Annapolis,  HD 
Ann  Arbor,  MI 
Antioch/Pittsburg  ,  CA 
Atlanta,  GA 
Athens,  GA 
Atlantic  City,  NJ 
Austin,  TX 
Ealtimore.  HD 
Bakersfield,  CA 
Eaton  Rouge,  LA 
Beaumont,  TX 
Bedford,  MA 
Eeverly  Hills,  CA 
Binghamton,  NY 
Eirmingham,  AL 
Birmingham,  MI 
EloomingtoB,  IN 
Ecca  Eaton,  FL 
Ecise,  ID 
Eculder,  CC 
Bridgeport,  CT 
Buffalo,  NY 
Burlingame,  CA 
Camden,  NJ 
Canoga  Park,  CA 
Canton,  OH 

Capistrano  Valley,  CA 
Casper,  NY 


Charleston,  WV 
Charlotte,  KC 
Chattanooga,  TN 
Cheyenne,  SY 
Chicago,  II 
Cincinnati,  OH 
Clearwater,  FL 
Cleveland,  CH 
Colorado  Springs,  CC 
Columbia,  Sc 
Columbus,  GA 
Columbus,  CB 
Compton,  CA 
Ccnshohocken,  PA 
Corpus  christi,  TX 
Dallas,  TX 
Danbury,  CT 


Davenport.  CT 
Dayton,  OH 
Decatur,  IL 
Denton,  TX 
Denver ,  CO 
Des  Moines,  IA 
Detroit,  Mi 
Durham,  NC 
Elk  Grove,  IL 
El  Mont  3,  CA 
El  Paso,  TX 
El  Segundo,  CA 
Elyria,  OH 
Encinitas,  CA 
Escondido,  CA 
Erie,  PA 
Eugene,  OH 
Evansville,  IN 
Fair  Oaks 

/Roseville.  CA 
Fall  River,  MA 
Farmington,  MI 
Peasterville,  PA 
Flint.  MI 
Ft  Collins,  CO 
Ft  Lauderdale,  FL 
Ft  Wayne,  IN 
Ft  Worth,  TX 
Fremont/Newark,  CA 
Fresno,  ca 
Gary,  IN 
Glen  Burma.  HD 
Glendale,  CA 
Grand  Rapids,  MI 
Greeley,  CO 
Green  Bay,  wi 
Greensboro,  NC 
Greenville,  SC 
Hammond,  IN 
Harrisburg,  PA 
Hartford,  CT 
High  Point.  NC 
Honolulu.  HI 
Houma,  LA 
Houston,  TX 
Huntington,  wv 
Indianapolis.  IN 
Inalewocd.  CA 
Jackson,  MS 
Jacksonville,  FL 
Jersey  City,  NJ 
Kalamazoo.  MI 
Kansas  City.  MO 
Kay sville/Clear field 
/Ogden,  OT 
Kenosha.  WI 
Knoxville,  TN 
Kokomo,  IN 
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TABLE  71 

—  ^ 

(Continued)  j 

SPBIIT  Originating  Cities  1 

Lafayette,  ia 

Odessa,  TX 

La  Grange,  1L 

Oklahoma  City,  OK 

La  Jolla,  CA 

Omaha,  NE 

Lake  Charles.  La 
Lancaster,  CA 
Lansing,  Ml 

Ontario,  ca 

Orange/E  Orange 

/w  Orange,  NJ 
Orangeville,  NY 

Las  Vegas,  NV 

Lawrence,  MA 

Leonia.  NJ 
Lexington,  f<Y 
Lincoln,  NE 

Orlande,  FL 

Palm  Desert,  CA 

Palm  SDrings,  CA 

Palo  Alto,  CA 

Passaic,  NJ 

Pensacola.  FL 

Peoria,  IL 

Linden,  NJ 

Little  Rock.  iR 
Livermore,  Ca 

Lcdi ,  ca 

Petaluma,  CA 

Long  Island.  NY 
Longmont,  CC 

Lcrain,  OH 

Philadelphia,  PA 

Phoenix,  AZ 

Pinole/vallejo,  CA 

Lcs  anqeles,  CA 

Pittsburgh,  ?A 

Louisville,  KY 

Portland,  ME 

Lowell,  MA 

Lubbock,  T 1 

Macon,  GA 

Portland,  OR 

Princeton 

/Penns  Neck,  RI 
Providence,  RI 

Madison,  HI 
Manchester,  NH 

Provo/Orem,  OT 

Mansfield,  CH 

Pueblo,  CO 

Melrose,  MA 

Queens,  NY 

Memphis,  TN 

Racine,  HI 

Raleigh,  NC 

Mentor,  OH 

Metuchen,  NJ 

Miami,  FL 

Randolph,  MA 

Reading,  PA 

Midland,  TX 

Red  Bank,  NJ 

Middleton,  CH 

Reno,  N7 

Milwaukee.  HI 

Richmond,  VA 

Minneapolis,  BN 

Roanoke,  VA 

Mobile,  AL 

Rochester,  MN 

Modesto,  CA 

Rochester,  NY 

Montgomery,  AL 

Rockford,  IL 

Morristown,  NJ 

Roseville,  Ml 

Merton  Grove,  IL 

St  Charles,  MO 

Muncie,  IN 

St  Joseoh,  MO 

Nashua.  NH 
Nashville,  TN 
Natick.  MA 

New  Beaford,  MA 

St  Louis,  MO 

Sacramento,  CA 

Salem,  OR 

Salinas.  CA 

Salt  Lake  City.  OT 

San  Antonio,  xx 

New  Britalr,  CT 

New  Brunswick,  NJ 

New  Haven,  CT 

San  Bernardino,  CA 

New  Orleans,  LA 

San  Diego.  CA 

San  Francisco,  ca 

Newport,  CA 

Newport  News,  VA 

San  Jose,  CA 

New  York,  NY 

San  Rafael,  CA 

Niagra  Falls,  NY 
Norfolk,  VA 

Santa  Ana,  CA 

Santa  Barbara.  CA 

Santa  Cruz,  CA 

Norristown,  PA 
Norwalk,  CT 

Santa  Rosa,  CA 

Sarasota,  FL 

Oakland,  CA 

Oak  Lawn,  11 
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TABLE  71  (Continued) 
SP5IBT  Originating  Cities 


Saticoy/Oxnard 
/Ventura,  CA 
Scranton,  PA 
Seattle,  w A 
Shreveport,  LA 
Sioux  City,  I A 
Sioux  Falls,  SD 
South  Bend,  IN 
Spartanburc,  sc 
Springfield,  IL 
Springfield,  M A 
Springfield,  CH 
Stamford,  Cl 
Stockton,  CA 
Syracuse.  K5 
Tacoma,  WA 
Tampa,  PL 
Terminal,  IX 
Terre  Haute,  IN 
Thousand  Oaks,  CA 
Toledo ,  OH 
Topeka,  KS 
Trenton,  NJ 


CA 


Tucson,  AZ 
Tulsa,  OK 
Tyler,  TX 
Vacaville,  CA 
Van  Nuys,  CA 
Waco,  TX 
Walnut  Creek, 
Warren,  OH 
Washington,  DC 
Wat  er  bur  v ,  CT 
Wayne,  HI 
West  Palo  Beach, 
Westport,  CT 
Westwood,  NJ 
White  Plains.  NY 
Witchita  Falls,  TX 
Wit chita,  KS 
Wilkes-Barre,  PA 
Wilmington,  DE 
Winston-Salem, 
Worcester,  HA 
York,  PA 
Youngstown,  OH 


FI 


NC 


d.  Advantages  and  Disadvantages  of  Dial  Access 
Service 


Dial  access  service  offers  the  following  advan¬ 
tages  : 

1.  Kith  additional  billing  numbers,  bills  are  automati¬ 
cally  sorted  fcr  verification. 

2.  Seme  dial  access  services  are  billed  in  less  than  cne 
minute  increments — a  potential  cost  savings. 

3.  The  number  of  possible  simultaneous  calls  is  only 
limited  by  the  number  cf  dial  9  trunks. 

Some  of  the  disadvantages  of  dial  access  service 

are: 

1.  If  the  SCC  has  a  lot  of  customers  in  the  area  there 
may  be  access  problems.  These  access  problems  may 
depend  upen  hew  often  the  SCC  upgrades  their  equip¬ 
ment  to  provide  the  necessary  levels  of  circuits/ 
service. 
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2.  Currently,  uiless  the  customer  uses  an  autodialer  or 
has  speed  dialing  or  a  similar  capability,  there  are 
a  let  of  numbers  which  must  be  dialad  because  of  rhe 
local  access  cumber  and  the  billing  code.  (This 
problem  will  disappear  with  "equal  access.") 

3.  Since  there  are  nc  operators,  there  are  no 
perscr.-to-perscn,  collect,  or  third  number  calls 
(most  base  telecommunications  managers  would  be  glad 
net  to  have  tc  worry  about  these,  anyway). 

4.  Every  call  which  results  in  getting  the  SCC  dial  tone 
will  cost  (if  there  is  a  charge  for  the  local  or  lerg 
distance  call  to  access  the  SCC  network)  ,  not  just 
the  ones  which  result  in  a  completed  long  distance 
call . 

5.  Easically,  there  is  no  overseas  calling  capability. 

e.  When  to  Consider  Using  Dial  Access  service 

when  shculd  a  base  telecommunications  manager 
consider  using  dial  access  service? 

•  When  it  costs  less  than  the  service  currently 
being  used! 

•  If  local  calls  are  free  and  the  local  access 
number  truly  is  local. 

•  If  a  lot  cf  calls  must  be  made  at  the  same  time. 
(Only  limited  by  the  number  of  dial  9  trunks.) 

•  If  single  digit  access  to  the  SCC  is  available, 
or,  if  not  available,  autodialing  or  speed  dialing 
capability  is  available. 

•  If  DTMF  signalling  is  available  (either  at  the 
switchboard  or  at  each  call  station).  (Not  neces¬ 
sary  if  single  digit  access  is  available.) 


2.  Dedicate 3  Access  Services 

Dedicated  access  service  is  the  SCC' s  marketing 
answer  tc  AT&T's  SATS.  The  customer  accesses  the  SCC 
network  through  a  dedicated  access  line  (DAL),  eliminating 
the  need  tc  dial  the  local  access  number  or  billing  code. 
Dedicated  access  services  also  use  usage  sensitive  pricing. 
Table  VII  lists  the  non-recurring  and  monthly  recurring 
charges  for  AT&T  HATS,  and  SCI  and  GTE  Sprint  dedicated 
access  services.  (AT&T's  current  and  proposed  WATS  tariff 
rates,  and  the  current  tariff  rates  for  MCI  WATS  and  GTE 
Sprint's  Direct  Sprint  are  found  in  Appendix  E.) 

a.  MCI  Network  Service  and  MCI  WATS 

MCI  offers  dedicated  access  service  in  the  same 
two  flavors  as  their  dial  access  service:  Netwcrk-only 
Termination  and  "Universal  Termination."  MCI  Network 
Service  allcws  calling  only  tc  network  cities,  while  calls 
made  via  MCI  Network  Service  with  Universal  Termination  can 
te  completed  to  anywhere  in  the  continental  United  States, 
Hawaii,  and  Puerto  Rico  and  to  some  locations  in  Canada. 
MCI  has  attached  the  name  MCI  WATS  to  their  MCI  Network 
Service  with  Universal  Termination.  Although  the  nara^ 
suggests  it,  MCI  HATS  cannot  be  viewed  as  equivalent  service 
with  AT&T  HATS  since  calls  cannot  be  completed  to  Alaska. 
Table  VIII  lists  the  cities  from  which  both  of  these 
services  may  be  originated.  Durations  of  calls  via  these 
services  are  rounded  to  the  next  higher  thirty  second  incre¬ 
ment,35  and,  like  AT&T  HATS,  MCI's  dedicated  access  services 
have  a  ore  minute  minimum  average  time  requirement. 


35There  is  a  savings  when  billing  is  in  less  than  cne 
minute  increments.  Self  states  for  an  average  call  length 
gf  f^ve  minutes  that  cne  second  ,  six  second,  30  second,  and 
initial  minute  then  30  seccnd  increment  billing  will  save 
10.  9.  5.  and  3.8  percent,  resoectively ,  of  the  cost  of  a 
call  rilled  in  full  minute  increments  (like  AT&T  MTS,  MCI 
Execunet,  and  GTE  Sprint's  SPRINT)  (Ref.  40]. 
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TiBLE  VII 


ITSl  8 STS t  and  BCI  and  GTE  Sprint  Dedicated  Access 
Services  Monthly  Becurring  ana  Hon- Recurring  Charges 

1T6T  HA35  {Current  Tariff  Rates) 

Monthly  Recurring 

$31.65  per  line 
Ncn-Recurring 

Order  $  51.80  per  order 

Installation  $123.00  per  line 


4I£2  MTS  (Proposed  Tariff  Rates) 
Monthly  Recurring 

$56.65  per  line 
Ncn-Recurring 

Order  $  51.80  per  order 

Installation  $123.00  per  line 


MCI  Network  Service 

Monthly  Becurring 

$75  minimum  ctarge  for  all  usage 
$85  per  line 

Ncn-Recurr  ing 

Order  $  50  per  order 

Installation  $120  per  line 

Cancel  Order  $130 


MCI  V  ATS 

(MCJ  Network  Service "TntTTrEiver sal  Termination) 

Monthly  Recurring 

$75  minimum  charge  for  all  usage 
$100  per  line  termination  charge 
(or  cost  ♦  $10,  whichever  is  greater) 

Ncn-Recurr in  g 

Order  $  50  per  order 

Installation  $120  per  line 

Cancel  Order  $130 
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TABLE  VII  (Continued) 

AT&T  BATS ,  and  BCI  and  GT1  Sprint  Dedicated  Access 
Services  Honthly  Becurring  ana  Hon-Becurring  Charges 

Sil£ct  Sprint 


Monthly  Recurring 

$350  per  line  linimum  usage 

Termination  at  Fate  Center 

Termination  within  LDA 
(Local  Distribution  Area) 

Termination  outside  LDA 
but  within  state  boundaries 


Termination  outside  LDA 
and  crossing  state  boundaries 


Circuit  Termination 
No  Ncn-fiecurr ing  Charges 


S  5  per  line 
$35  per  line 


$35  per  line 

♦  $4  per  mile 
outside  LDA 
boundary 

$35  oer  line 

♦  $4‘ per  mile 
from  customer 
premise  to  switch 
location 

$65  per  line 


fc.  Direct  Sprint  Service 

GTE  Sprint’s  Direct  Sprint  service  is  also 
available  in  Nexwcrk-only  Termination  and  "Universal 
Termination."  Calls  for  both  types  of  service  may  be  origi¬ 
nated  frcm  the  cities  in  Table  IX.3*  Direct  Sprint  calls  are 
leasured  in  six  second  increments  (the  duration  of  the  call 
is  rcunded  up  to  the  text  higher  six  second  increment) .  The 
iate  structure  is  complicated  by  the  fact  that,  in  addition 
to  network  and  non-network  rates  which  are  mileage  indepen¬ 
dent,  there  are  mileage  sensitive  rates  for  calls  to  Alaska 
and  tc  ard  from  Hawaii  (other  than  Honolulu).  Direct  Sprint 
also  uses  a  one  minute  minimum  average  time  requirement. 


3*Appendix  D  provides  a  cceplete  listing  of  area  codes 
and  prefixes  on  GTE  Sprint's  network. 
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TABLE  fill 

BCI  Network  Service  and  BCI  BATS  Originating  Cities 


t 

t 


Memphis,  TN 
H  ia  mi ,  PL 
Minneapolis,  .IN 
Newark,  NJ 
New  York,  NY 
Oklahoma  City,  OK 
Omaha.  NE 
Philadelphia,  PA 
Phoenix,  A2 
Pittsburgh.  PA 
St  Louis,  no 
San  Antonio,  TX 
San  Diegc,  CA 
San  Francisco,  CA 
San  Jose,  CA 
Stamford.  CT 
Toledo,  Oh 
Tulsa,  ok 
Washington,  DC 
Wilmington,  DE 


Akron.  OH 
Anaheim,  CA 
Atlanta,  GA 
Baltimore,  HD 
Boston,  HA 
Chicago,  II 
Cincinnati,  OH 
Cleveland,  CH 
Columbus,  CE 
Dallas,  TX 
Cayton,  OH 
Denver,  CO 
Ees  Homes,  ia 
Eetroit.  HI 
Ft  worth  ,  TX 
Hartford,  CT 
Houston,  TX 
Indianapolis,  IN 
Kansas,  City  ,  MO 
Los  Angeles,  CA 
Louisville,  KY 


c.  Additional  Features  with  MCI  and  GTE  Sprint 
Dedicated  Access  Service 

Least  ccst  routing,  accounting  cedes,  and 
magnetic  tape  billing  are  additional  features  offered  with 
BCI  Network  service,  HCI  HATS,  and  Direct  Sprint  Service. 
The  least  cost  routing  offering  is  a  boon  for  those  loca¬ 
tions  that  do  not  have  a  sophisticated  switch  with  least 
cost  routing  capability— which,  unfortunately,  includes 
nearly  all  military  installations.  Microprocessors  leased 
from  the  carrier  permit  completing  calls  via  the  most 
economical  method  whether  via  ATST  MTS,  HATS  lines,  SCC 
CALs,  FX  lines,  or  whatever.  The  accounting  codes  are  also 
noteworthy.  Rather  than  getting  a  bulk  bill  as  with  AIST 
HATS,  the  accounting  codes  allow  itemizing  all  calls  by 
accounting  code,  making  it  easier  to  control  the  costs  of 
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TABLI  IX 

Direct  Sprint  Originating  Cities 


Atlanta,  GA 
Baltimore,  BD 
Boston,  M A 
Buffalo,  NY 
Chicago,  II 
Charlotte,  NC 
Cincinnati,  OH 
Cleveland,  CH 
Dallas,  TX 
Denver,  CO 
Detroit,  MI 
Honolulu,  HI 
Houston,  TX 
♦  Lodi,  CA 


Los  Angeles,  CA 
Miami,  FL 
Milwaukee,  HI 
New  Orleans,  LA 
New  York,  NY 
♦Omaha,  N2 
Orangeville,  NY 
Philadelphia,  PA 
Phoenix,  AZ 
Rochester,  NY 
San  Francisco,  CA 
San  Jose,  CA 
Seattle,  HA 
Washington,  DC 


I 

I 


♦Direct  Sprint  with  Universal  Calling  not  available  I 


the  calls.  Accounting  codes  should  be  viewed  as  essential 
items  fci  most  military  installations. 


d.  Advantages  and  Disadvantages  of  Dedicated  Access 
Service 

The  following  are  seme  of  the  advantages  of 
using  dedicated  access  service: 

1.  No  local  access  number  cr  billing  code  to  dial. 

2.  Usually  less  expensive  than  the  carrisr's  dial  access 
service. 3  7 

3.  May  permit  reicving  local  lines  (dial  9  trunks)  and 
thereby  save  money. 

4.  Call  detail  billing  is  available  itemizing  each  call. 


33Poteniial  users  must  recognize  that  there  is  a  break¬ 
even  point  since  there  are  fixed  costs  (monthly  recurring  as 
well  as  order  and  installation  costs)  associated  with  dedi¬ 
cated  access  services.  The  combined  sum  of  the  fixed  costs 
and  the  usage  costs  must  be  less  thap  the  costs  of  the 
service  currently  being  used.  Also,  it  is  possible  that  th* 
rates  themselves  may  not  be  lower  than  the  dial  access 
service  rates. 
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Some  of  the  disadvantages  of  dedicated  access 

service  are: 

1.  Orly  one  call  at  a  tine  per  DAL.  If  the  circuit  is 
bcsy,  it's  busy!  DALs  create  the  same  problem  as 
WATS—when  the  circuits  are  busy  telephone  users  call 
via  ATST  MTS  anyway  so  it  costs  more. 3*  This  situ¬ 
ation  actually  costs  more  twice  because  cf  lcwer 
overall  usage  cf  the  WAIS  lines  or  DALs,  which  costs 
a  higher  rate  for  all  calls,  plus  a  higher  cost  for 
the  MTS  call.  (Note  that  with  least  cost  routing, 
telephone  users  do  not  realize  they  are  using 
anything  diferent.) 

2.  If  the  service  is  referred  to  as  a  WATS  or  WATS-type 

service,  remember  that  many  people  have  the  miscon¬ 
ception  that  WATS  is  free.  WATS  or  WATS-type  service 
is  net  free;  in  fact,  it  can  be  very  expensive  unless 
it  is  managed  properly.  Newton  suggests  replacing 
WATS  lines  with  L ATS  (Limited  Access  Telephone 

Service)  lines  as  a  money  saving  measure: 


....send  a  memo  around  the  company  tc  all 
employees  saying,  "We  have  cancelled  our  WATS 
lines  because  of  the  expense.  We  have  now 
subscribed  to  a  brand  new  telephone  company 
service,  called  IATS — Limited  Access  Telephone 
Service.  IATS  lines  are  cheaper  than  WATS  lines 
(which  is  why  we  got  the  LATS  lines)  ,  but  now  all 
oar  LATS  calls— each  and  every  one— are  billed 
and  charged  by  the  length  of  the  call  in  minutes 
and  seconds  and  by  tiae  of  day." 

What  have  we  done?  We  Save  killed  the  myth 
that  WATS  lines  are  free  by  cancelling  cur  WATS 
lines.  W9  have  introduced  the  correct  logic  that 
calls  cost  aoney  based  on  the  tiae  of  day  they 
were  made  and  the  length  of  the  call.  There  is, 
of  course,  no  suen  animal  as  a  LATS  line. 
[Ref.  4  1] 


3*Sctetimes  the  amount  of  traffic  which  is  teing 
diverted  tc  MTS  (or  ether  dial  access  service)  is  an  indi¬ 
cator  that  there  are  insufficient  WAIS  lines  cr  DALs 
installed. 
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€ .  When  to  Consider  Using  Dedicated  Access  Service 

When  should  a  base  telecommunications  manager 
consider  using  direct  access  service? 

•  Again,  when  it  costs  less  than  the  service 
currently  being  used.  (Remember  to  consider  fixed 
costs. ) 

•  If  WATS  is  already  being  used  at  the  installa¬ 
tion. 

•  If  the  zumber  of  long  distance  calls  justifies 
several  DAIS. 

•  If  local  lines  (dial  9  trunks)  can  he  removed 
when  DAIS  are  installed. 

•  When  call  detail  billing  is  needed. 

3 •  Iptrastate  Service 

SCCs  are  interstate  carriers.  Prior  to  the  AT&T 
divestiture  they  were  able  to  provide  intrastate  servic® 
only  in  these  states  where  they  were  authorized  by  the 
state's  Public  Utilities  commission  (POC) .  One  of  the 
changes  mandated  by  the  ATST  divestiture  agreement  was  that 
the  divested  operating  companies  (or  BOCs  for  Bell  Operating 
Companies)  would  provide  long  distance  service  within  the 
IATAs  (Local  Access  and  Transport  Areas)  or  intza-LATA 

calling,  and  calling  between  LATAs  (incer-LATA)  would  be 
provided  %y  ATST  and  other  carriers  like  the  SCCs  and 
resellers.  Even  sc,  all  calls  within  a  state  are  still 
subject  to  regulation  by  the  state  POC.  So  far,  SCCs  have 


3*Lccal  Access  and  Transport  Areas,  or  LATAs,  were 
created  as  a  method  of  defining  the  boundaries  within  which 
the  divested  operating  companies  could  provide  "local'’ 
service.  There  are  161  LATAs.  Idaho,  Maine,  New  Mexico, 
and  the  District  of  Columbia  each  have  one  LATA  for  the 
entire  state  or  district.  All  ether  states  have  mere  than 
cne  LATA. 
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teen  authorized  to  offer  (at  least  partial)  intrastate 
calling  in  six  states  (Bef.  20].  Simon  and  Whalen  point  cut 
that : 

The  POCs  also  have  thf  right,  if  they  wish,  to  allow  the 
"interexchange  carriers"  (also  called  "inter-LATA 
carriers")  like  AT£T,  MCI,  ITT,  etc.  to  carry  calls 
within  LATAs  in  the  states,  though  the  BOCs  ara  exracted 
to  object  to  this  [Bef.  42j. 

Historically,  calls  which  originata  and  terminals  cr.  th“  see 
network  within  a  state  have  bs9n  completed.  Calls  within 
the  State  of  California  made  via  MCl*s  dial  access  and  dedi¬ 
cated  access  services  with  "Universal  Termination"  are 
completed  only  if  the  called  locations  are  on  the  network. 
Although  they  are  net  shouting  it  from  the  rooftops,  GTE 
Sprint  dees  not  restrict  intra-state  (inter-  or  intra-LATA) 
calling  via  SPRINT  or  Direct  Sprint  with  Universal  Calling. 
They  canrct  offer  or  advertise  servica  (in  California)  for 
solely  intra-LATA  calls,  but  no  one  checks. 

The  bottom  line  is:  Potential  users  must  check  with 
the  SCCs  concerning  their  service  offerings  in  a  particular 
state, 

C.  USB  1ND  PROCUREMENT  OF  SCC  SEBTICES  IN  THE  DEPARTMENT  OF 
OlfEVSE 

1.  Ose  of  SCC  Services  in  the  Department  of  Defense 

In  1980,  the  author  conducted  an  Air  staff 
(Headguarters  USAF)  directed  study  of  the  potential  use  of 
SCC  services  at  all  Strategic  Air  Command  (SAC)  installa¬ 
tions  in  the  continental  United  States.  At  that  time  the 
SCC  marketing  people  seemed  reluctant  to  provide  information 
and  assistance  in  spite  of  the  potential  to  get  part  of  the 
several  hundred  thousand  dollars  that  are  spent  by  SAC 
installations  annually  for  long  distance  telephone  service. 
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The  major  problems4®  with  using  SCC  services  at  that 
time  Mere: 


a.  SCC  systems  presently  serve  only  major  metropolitan 
areas.  Calls  can  only  b9  placed  to  and  from  cities 
within  the  SCC's  network. 

(1)  Host  SAC  bases  are  not  within  the  calling 
areas  cf  the  metropolitan  cities  served. 

(2)  Bases  with  ?CC  system  accessibility  will  need 
to  develop  and  maintain  directories  listing  the  cities 
and/cr  area  and  N  NX  codes  served  by  the  SCC  because  of 
the  liiited  service. 

b,  Cgal  tone  multi-frequency  ( DTMF  or  touch  tons) 
signalling  is  needed  to  access  the  SCC  systems.  At  mest 
bases,  this  wculd  require  operator  assistance  to  dial  a 
seven  digit  access  number,  a  multiple  digit  billing 
number,  plus  the  ten  digit  telephone  number  to  be  called 
[Ref.  foy. — 


Eut,  as  was  irentioned  in  the  previous  chapter,  mest 
cf  these  problems  no  lenger  exist  since  SCCs  effer 

"Universal  Termination,"41  (from  selected  network  cities)  as 
well  as  EALs  or  least  cost  routing  devices  which  enable 
calls  tc  he  completed  without  dialing  the  local  access 
number  or  the  billing  code  and  from  a  rotary  or  pulse  dial 
telephone  instrument.  Also,  with  the  growth  of  the  SCC 

networks  acre  and  mere  military  installations  are  within 

their  reach.  Even  with  these  problems  corrected,  SCC  usage 
in  the  Department  cf  Defense  has  been  slow  in  getting 

started.42  In  fact,  SCC  use  throughout  the  Department  of 


4®Host  of  these  problems  were  already  mentioned  in 
Chapter  II. 

4 1HCI  plans  to  offer  "universal  origination"  to  its 
credit  card  customers  In  March  1984,  providing  access  tc  the 
MCI  network  from  any  city  in  the  Unitad  States  through  ATST 
RATS  cr  MCI  circuits  for  an  additional  per  minute  charge. 

42In  1982  HCI  was  providing  service  to  only  cne 
Department  of  Defense  activity,  the  Defense  Telephone 
Service-Sashinoton.  It  is  highly  likely  that  this  was  the 
only  Department  cf  Defense  activity  using  any  SCC  services 
at  that  time. 
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Defease  is  currently  limited  tc  just  a  handful  of  places. ♦’ 
Sorse  yet  (in  the  author's  opinion),  direction  on  their 
procurement  and  use  is  virtually  non-existent.  Why  should 
the  Department  of  Defense  be  concerned?  Because  there  is 
money  lo  be  saved!  According  to  MCI: 


...While  we  have  teen  unable  to  obtain  an  accurate 
figure  for  DoD's  current  cost  for  [administrative  long 
distance  telephone  services.!  estimates  place  these 
costs  at  a  minimum  of  1500  million  annually.  The  poten¬ 
tial  savings  may  be  as  high  as  $125  million  annually.... 
CRef.  44]  * 


2.  Procuring  SCC  Services 

Sensing  a  hesitancy  on  the  part  of  military  telecom¬ 
munications  managers  to  move  away  from  AT&T  into  the 
uncharted  waters  (as  far  as  the  Department  of  Defense  was 
concerned)  of  the  SCCs,  MCI's  Director  of  Government 
Marketing  sent  a  latter  to  the  Deputy  Under  Secretary  of 
Defense  (C3I)  in  August  1982  urging  a  stronger  position  for 
competitive  procurement  of  long  distance  services.  An 
attachment  to  this  letter  discussed  the  Federal  Government's 
policy  on  competitive  procurement  of  telecommunications 
services.  An  excerpt  follows: 

The  U.  S.  Government  has  specific,  established  policies 
which  require  agencies  to  compete  their  telecommunica¬ 
tions  requirements.  The  Defense  Acquisition  Regulations 
clearly  state  this  duty  in  DAR  22-1005. 1  (b)  which  states 
that: 


...there  are  locations  at  which  no  single  cgmmuni- 
caticns  common  carrier  has  the  exclusive  right  to 
provide  the  required  service.  When  this  is  the  case 
and  tore  than  one  common  carrier  is  authorized  and 
can  provide  the  required  service,  the  procurement 
shall  be  made  frem  the  source  offering  'the  lowest 
cost  to  the  Government,  if  practicable. 


♦’Per  the  author's  conversations  with  offices  in  the 
Department  of  Defense  and  with  SCC  marketing  personnel. 
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Similarly,  DAR  1-3Q0.1  requires  all  ppocuremen ts  to  be 
perfcrirea  competitively  to  the  maximum  practicable 
extent.  In  ether  words ,  an  agency  must  compete  its 
requirements  fcr  telecommunications  serv^ca  whan  it  is 
able  to  do  so.  And  since  MCI's  service  new  covers 
virtually  the  entire  country,  there  is  no  excuse  not  ic 
compete  telecommunications  service  needs  as  the  EAR 
requires. 

Numerous  DoD  components  have  taken  action  to  inclement 
the  fundamental  policy  position  set  forth  ir.  the  DAR. 
The  Defense  Commercial  Communication  Office  (EECCC) 
recently  issued  a  "Policy  for  Seeking  Competition  for 
CONOS  Private  Line  Services."  The  effective  date  is  Kay 
7,  1981.  DECCO  policy  provides  that  increasing  degress 
of  competition  shall  be  used  as  the  requirement 
expands.... 


...DECCO  clearly  requires  competition  in  orivate  line 
services.  The  same  policy  considerations  also  apply  tc 
procurement  of  DDE  or  MATS  equivalent  message  service, 
including  MCI's  Network  Service. 

Th$  policy  expressed  in  these  documents  is  simply  ^ 
reiteration  of  a  competitive  communications  policy  which 
DoE  has  stressed  fcr  many  years.  For  example,  by  memo¬ 
randum  dated  December  23,  1978.  for  the  Secretaries  cf 
the  Military  Departments,  the  Chairmen,  Joint  Chiefs  of 
Staff,  and  numerous  ether  DoD  officials,  Gerald  Eineen 
stated  that  it  is  TcD  policy  that  procurements  fcr  base 
telephone  systems  "will  be  completed  to  the  maximum 
extent  possible. . . "  (Emphasis  in  the  original.)  “  “ 

More  recently.  Deputy  Secretary  Frank  Carlucci  issued  a 
memorandum  for  broad  dissemination  within  DoD  urging  EoD 
managers  to  increase  the  use  of  competition  in  the 
procurement  process.  Mr.  Carlucci* s  memorandum,  dated 
July  27,  1981,  stated  categorically  that: 


The  value  of  competition  in  the  acquisition  process 
is  ere  of  the  most  widely  accepted  concepts.  Me 
believe  that  it  reduces  the  costs  cf  needed  supplies 
and  services,  improves  contractor  performance,  helps 
tc  combat  rosing  costs,  increases  the  industrial 
bass,  and  ensures  fairness  of  opportunity  for  award 
cf  government  contracts.  Despots  our  beliefs  and 
efforts  at  furthering  competition,  there  is  a 
serious  concern  that  our  achievements  are  not 
adeguate.  Many  in  government  and  industry  believe 
that  we  award  too  many  contracts  without  adeguate 
competition. 


Shis  last  statement  is  particularly  apDlicabie  to  EoD 
ase  communications  managers.  For  vears.  DoD  bass 
requirements  have  been  sole  sourced  ‘to  AT S T .  Mr. 
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Carlucci's  memorandum  clearly  requires  reevalua-icn  of 
this  practice,  and  the  infection  of  more  competition 
into  lccal  communications  procurements. 


In  summary,  established  federal  policy  mandates  competi¬ 
tion  in  all  procurements  to  the"  fullest  extent  practi¬ 
cable.  This  policy  is  well  established  in 
communications  and  all  other  areas  of  federal  procure¬ 
ment.  There  is  nc  justification  for  a  base  coramur.ica- 
ticrs ,  ianager  to  continue  sole  sourcing  AT&T.  Such  a 
practice  is  clearly  prohibited  by  the  policies  and  reau- 
laticns  set  forth  above.  [Hef.  44] 

Subsequent  to  receiving  this  letter,  the  Assistant 
Deputy  Secretary  of  Defense  (Telecommunications)  sent  a 
memorandum  to  the  Services*  senior  communicators  requesting: 
"Your  comments  on  the  advisability  and  feasibility  cf  using 
HCI  metered  use  service. . .a nd  like  offerings  are  solicited. " 
[Hef.  45].  Apparently  the  Services  paid  some  credence  to 
the  tasking,  as  there  are  a  few  more  installations  using  SCC 
services  re*  than  there  were  at  the  time  cf  the  tasking. 

Cne  method,  cf  several  being  used  (on  a  very  limited 
basis)  in  the  Department  of  Defense  to  procure  see  services, 
is  through  a  strictly  competitive  procurement  process.  The 
Air  Force  is  currently  pursuing  long  distance  telephone 
services  this  way.  The  Air  Force  Communications  Command's 
Continental  Communications  Division  has  been  publishing 
Bequests  for  Quotation  (RFQs)  in  the  Commerce  Business  Daily 
as  well  as  through  the  mail  tc  marketing  representatives  of 
the  major  carriers.  The  winner  is  determined,  as  ir.  any 
ether  contract,  based  on  the  quote  provided  by  the  carrier 
and  ether  factors  which  are  weighted  by  the  contracting 
office.  Sc  far  only  two  bases  have  obtained  services  by 
this  method;  Kelly  Air  Forca  Basa,  Texas  and  Tinker  Air 
Force  Base,  Oklahoma.  Kelly  Air  Force  Base  replaced  ten 
1ATS  lines  (Service  Area  5)  and  one  intrastate  Texas  HATS 
line  with  14  HCI  HATS  DALs  in  August  1983.  As  a  result  of 
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this  change  Kelly  Air  Force  Base  is  spending  less  mcney  for 
irore  circuits  (and  mere  capability  since  all  of  the  MCI  DALs 
are  capable  of  completing  calls  within  Texas)  and  th-5 
quality  cf  the  circuits  is  comparable  to  that  had  previ¬ 
ously  .  ♦♦ 

The  Navy  is  also  getting  underway  with  several 
activities  in  the  San  Diegc  area  recently  competitively 
procuring  SCC  services.  While  there  is  no  Navy-wide 
guidance  on  obtaining  SCC  services,  the  Western  Division  of 
the  Naval  Facilities  Engineering  Command  requires  a  minimum 
of  three  quotes  from  competing  carriers. 

Apparently  net  willing  to  accept  the  experience  cf 
ether  test  areas,  the  Army  plans  to  competitively  procure 
SCC  services  to  conduct  its  own  test  at  an  Army  activity  in 
the  eetropclitan  St  Louis  area  within  the  next  several 
months.  The  Army  is  the  slowest  cf  the  military  services  to 
implement  SCC  service  usage. 

Another  method  of  procurement  is  for  the  base  tele¬ 
communications  manager  to  obtain  the  carriers*  tariffs  and 
ether  information  describing  their  services  and  to  perform 
his/her  cvn  evaluation  to  determine  the  least  expensive  and 
the  best  (cr  maybe  a  combination  of  both).  This  is  the 
method  used  by  the  Defense  Telephone  Service-Washirgton 
(DTS-Sashington)  .  DIS-Washington  first  obtained  MCI  DAls  in 
May  1979.  Currently  CTS -Wa shington  has  102  MCI  Network-only 
CALS ,  209  WATS  (Service  Area  6)  lines,  and  65  FX  lines  for 
completing  long  distances  calls.*5  This  second  method  is 
reasonable  since  all  cf  the  carriers  are  tariffed  and  t  ~ 


♦♦Another  Air  Force  installation,  Offutt  Air  Force  Ease, 
is  "testing”  one  DAL  from  both  MCJ  and  GTE  Sprint — net  an 
effective  way,  in  the  author's  opinion,  to  test  either  ccst 
savings  cr  guality  of  service. 

♦*DTS-Washinqt on  provides  all  administrative  telephone 
service  tc  all  DoD  components  in  the  Washington,  DC  area. 
All  long  distance  calls  by  DoD  offices  in  the  Washington,  DC 
area  are  routed  through  the  DTS- Washington  electronic  switch 
for  least  ccst  routing. 
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tase  telecommunications  manager  is  capable  of  comparing 
rates  and  services.  (In  a  sense,  this  method  is  competi¬ 
tive,  tcc.)  Thirty  days  is  the  standard  minimum  length  of 
service  required  by  the  SCCs,  so,  unlike  long  term  agree¬ 
ments,  the  risk  in  trying  their  services  is  minimal. 

A  third  method  is  just  to  continue  to  allow  ATST  tc 
provide  the  service  without  regard  to  any  competing 
carriers.  This  is  by  far  the  easiest  method,  tut  this 
method  should  become  obsolete  at  all  but  the  locations  wher= 
there  are  nc  competing  carriers. 

3.  Where  tc  Go  for  Military  Service  Guidance  and/or 

Assist  ance 

Ease  te lecommunica ticns  managers  interested  in 
obtaining  SCC  services  should  contact  the  appropriate  office 
listed  below  for  guidance  and/cr  assistance. 

Alsu 

7th  Signal  Commard/CCN -CES-FL 
ft  Eitchie,  MD  11719 


Navy4* 

Commanding  Officer 
Ncrtbern  Division 

Naval  Facilities  Engineering  Command 
Philadelphia,  PA  19112 


Ccaiandmg  Officer 
Chesapeake  Division 

Naval  Facilities  Engineering  Command 
Washington  Navy  Yard 
Washington,  DC  20390 


♦•Responsibility  for  lccal  telephone  service  at  Naval 
installations  will  be  changing  nands  from  the  Naval 
facilities  Engineering  Command  to  the  Commander,  Naval 
Telecommunications  Command,  4401  Nassachusse tts  Avenue, 
N.W.,  Washington,  DC  20390  in  October  1984. 
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C  cm  nar.  der 
Atlantic  Divisicn 

Naval  Facilities  Engineering  Command 
Norfolk,  VA  23511 


Ccmaanding  Officer 
Southern  Divisicn 

Naval  Facilities  Engineering  Command 
E.O.  Ecx  10068 
Charleston,  SC  29411 


Ccmianding  Officer 
Sestern  Divfsior 

Naval  Facilities  Engineering  Command 
San  Eruno,  CA  94066 


Commander 
Eacific  Divjslon 

Naval  Facilities  Enaineermg  Command 
Eearl  Earbor,  HI  9686  0 


Air  Force 
CCE/FKZ 

GlifflSS  AFE,  N X  13441 

D.  S0HM1FI 

As  has  been  presented  in  this  chapter,  SCC  services 
appear  like  and  function  similar  to  AT&T  MTS  and  WATS. 
There  is  sufficient  evidence  both  inside  and  outside  of  the 
Department  of  Defense  that  shews  that  SCCs  provide  as  good 
quality  services  which  can  be  lass  expensive  than  these 
provided  bj  AT&T.  There  should  be  no  mere  need  for  testing 
SCC  services.  The  military  services  must  establish  policies 
and  pxcvide  direction  to  base  telecommunications  managers  tc 
begin  the  process  cf  evaluating  and,  where  feasible, 
proctring  SCC  services. 
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IV.  ANALYSIS  OF  ALTERNATIVES 


Having  presented  discussions  in  earlier  chapters  abcut 
the  history  of  SCCs  and  the  services  they  offer,  this 
chapter  provides,  first,  a  general  outline  of  questions 
which  can  he  used  in  analyzing  the  use  of  SCC  services  at 
nilitary  installations. 47  Then,  an  actual  case  study  is 
presented  which  evaluates  the  potential  use  of  MCI  ar.d  GTE 
Sprint  services  at  Faval  Air  Station  (NAS)  Moffett  Field, 
Califcrria.  The  final  section  of  this  chapter  describes  a 
computer  pregram  which  was  developed  by  the  author  for  use 
in  calculating  the  ccsts  of  using  SCC  dial  access  and  dedi¬ 
cated  access  services  from  actual  telephone  bill  data. 

A.  EVALUATING  THE  POTENTIAL  OSE  OF  SCC  SERVICES 

The  first  step  that  a  base  telecommunications  manager 
must  take  to  evaluate  his/her  installation  for  potential  use 
of  SCC  services  is  tc  know  what  type  of  services  the  instal¬ 
lation  has  and  what  the  costs  are  for  these  services. 48  It 
is  difficult  to  assess  replacing  or  augmenting  services 
withcct  first  knowing  what  is  already  in  use.  The  next  step 
is  tc  determine  if  the  installation  is  in  an  area  served  by 
an  SCC.  Co  any  of  the  SCCs  have  a  switch  serving  this  area 
cr  could  the  installation  access  SCC  networks  in  a  nearby 
city  via  an  FX  line  cr  DAL?  (Iables  IV,  V,  VI,  VIII,  and  IX 
show  the  origination  cities  for  accessing  the  MCI  and  GTE 


47This  rationale  can  also  be  used  to  evaluate  the  poten¬ 
tial  use  of  reseller  services,  but  since  this  thesis  is 
about  SCCs  that  exercise  is  left  to  the  reader. 

♦•This  first  step  is  useful  even  if  there  are  nc  SCCs 
which  offer  services  in  the  area  (which  is  tc  be  determined 
in  the  next  step)  a?  it  will  help  the  base  telecommunica¬ 
tions  manager  to  s?e  if  there  are' other  services  effered  by 
the  incurbent  carrier  which  may  Be  cost,  saving. 
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Sprint  networks.)49  If  net,  there  is  nc  reason  tc  continue 
the  exaltation  at  this  tiae,  bat  considering  the  way  -hat 
the  SCCs  are  growing,  a  periodic  re-evaluation  is  absolutely 
necessary.  However,  a  base  telecommunications  manager 
should  be  skeptical  about  planned  or  projected  SCC  service 
in  his/her  area  since  a  "pro jected"  availability  of  service 
is  never  a  sure  thing  until  it  actually  becomes  available. 

Next  the  bas6  telecommunications  manager  must  answer  the 
question,  "What  is  the  cost  cf  accessing  the  SCC  network?" 
Dees  the  installation  have  a  per  call  per  minute  charge 
(measured  service  or  zone  usage  measurement  service  or  ether 
usage  sensitive  tilling)?  This  charge  will  apply  each  time 
the  local  access  number  is  called  (for  off-network  access) 

la  aiiiiiss  is  iis  l£AS  Aiatuci  charges.  m  fact,  ail 
calls  which  rasult  in  the  SCC  dial  tone  but  result  in  a  busy 
signal  or  otherwise  uncompleted  call  will  also  incur  these 
charges.50  These  costs  are  real  and  must  be  kept  in  mind  in 
the  evaluation.  If  the  local  access  number  is  off  an 
excharge  in  a  nearby  city,  what  will  an  FX  line  cost?  what 
are  the  costs  for  a  DAL  tc  connect  directly  tc  the  SCC 
network?  Hill  installing  DAIs  permit  removal  of  dial  9 
trunks  and,  as  a  result,  save  the  cost  of  these  trunks?  If 
local  lines  can  be  removed  when  installing  ?X  lines  or  DALs 
these  savings  should  be  considered. 


49If  the  specific  location  being  evaluated  is  nor 
listed,  perhaps  it  is  considered  a  part  of  a  larger  nearby 
city.  for  example:  NAS  Moffett  Field  is  in  Mountain  view, 
California  which  is  not  listed  in  the  SCC  network  lists  or 
cities,  tut  Palo  Alto  and  San  Francisco  are. 

5°Self  estimates  that  an  additional  45  percent  of  the 
actual  long  distance  connect  time  must  be  added  tc  calls 
made  during  the  Business  Day  rate  period  to  account  for 
these  unccapleted  long  distance  calls  (as  well  as  the  time 
required  to  input  the  access  code  and  telephone  number  to  be 
called,  the  time  spent  waiting  while  ringing,  etc.) 
[Bef .  46].  * 
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The  next  step  is  to  determine  if  there  is  an  economic 
advantage91  (cost  savings)  by  using  SCC  services  for 
completing  either  all92  or  part"  of  the  lcng  distance  calls 
Flaced  by  the  military  installation.  First,  what  are  the 
calling  trends  of  the  installation?  (This  may  lead  to  seme 
ether  considerations  such  as:  calls  placed  :o  or  near  mili¬ 
tary  installations  that  could  be  placed  ever  AUTOVON;  recur¬ 
rent,  periodic  abuse;  sufficient  calls  to  nearby  cities 
which  may  warrant  considering  installing  an  FX  line  ether 
than  to  access  the  SCC  network.)  Second,  what  would  it  ccst 
to  complete  the  installation’s  lcng  distance  calls  via  the 
SCC  services?  Then,  assuming  that  the  cost  of  completing 
calls  via  the  SCC  is  less  than  the  existing  method  (s)  ,  is 
the  ccst  of  accessing  the  SCC’s  service  (whether  dial  or 
dedicated)  less  than  the  difference? 

lastly,  the  base  telecommunications  manager  must  answer 
the  guestion,  "Are  there  any  technical  considerations  that 
light  affect  the  potential  use  of  SCC  services?"  For 
example,  can  the  installa ticn • s  PBX  accomodate  additional 
trunks?  To  effectively  use  an  SCC's  network-only  dedicated 
access  service,  least  cost  routing  should  be  considered.  Is 
least  cost  routing  available  on  the  PBX?  A  summary  cf  these 
guestiens  is  listed  in  Table  X. 


91The  computer  program  described  in  the  following 
section  cf  this  chapter  and  which  is  listed  in  Appendix  <3 
can  be  very  useful  in  this  part  of  the  evaluation. 

92Can  all  of  at  installation's  long  distance  calling 
needs  he  met  solely  by  an  SCC?  In  certain  situations,  yes. 
These  situations  are  where  no  international,  person-to- 
cerscr,  collect,  third  number,  etc.  callinq  is  required. 
But  as  long  as  ATST  provides  STS  service  with  nc  monthly 
service  charges  and  no  monthly  amimums  there  is  no  reason 
not  tc  have  it  handy  just  in  case  it's  needed. 

93If  SCC  services  are  used  to  supplement  rather  than 
replace  existing  VATS  or  dedicated  access  service,  the  base 
telecommunications  manager  should  be  aware  that  the  hours 
which  are  shifted  frea  the  existing  service  are  those  hours 
which  are  in  the  lowest  rate  category.  In  other  words,  if 
40  hours  oup  of  120  hours  per  Recess  line  are  shifted  tc 
another  service,  the  40  hours  being  shifted  are  these  hours 
which  were  being  charged  at  the  over  30  hour  rate. 
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TABLE  X 

Ivaloating  the  Potential  Ose  of  see  Services 


I 

•  Shat  type  cf  leng  distance  telephone  services  does 
the  installation  have,  and  what  are  the  costs  of  these 
services? 

•  Does  the  SCC  (cr  SCCsl  have  a  switch  serving  This 
area  cr  coaid  the  installation  access  the  SCC  network 
in  a  nearby  city  via  an  PX  line  or  DAL? 

•  Shat  is  the  cost  of  accessing  the  SCC  network? 

•  Dees  the  installation  have  a  per  call  per 
minute  charge  (usage  sensitive  pricing — measured 
service  cr  zone  usaae  measurement  service  cr  other 
usage  sensitive  billing)  ? 

•  If  the  local  access  number  is  off  an  exchange 
in  a  rearby  city,  what  will  an  FX  line  cost? 

•  what  are  the  costs  for  a  DAL  to  connect  direct¬ 
ly  to  the  SCC  netwerk? 

•  Will  installing  DALs  permit  removal  of  dial  9 
trunks,  and  as  a  result  save  the  cost  of  those  trunks? 

•  What  are  the  calling  trends  of  calls  from  the 
installation? 

•  What  would  it  cost  to  complete  the  installation's 
long  distance  calls  via  the  SCC  services? 

•  If  the  cost  of  completing  long  distance  calls  via 
the  SCC  is  less  than  the  existing  method  (s\ ,  is  the 
ccst  cf  accessing  the  SCC  service  less  than  the  cost 
difference? 

•  Are  there  any  technical  considerations  that  might 
affect  the  potential  use  of  SCC  services? 


E.  1  CASE  STUDY  0?  IAS  HOFFETT  FIELD 

The  following  case  study  evaluating  the  potential  use  of 
SCC  services  at  NAS  Hcffett  Field,  California  is  provided  tc 
assist  a  base  telecommunications  manager  in  performing  a 
similar  analysis  at  his/her  installation. 
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1.  Type  a^d  Ccst  o£  Long  D istance  Service  at  NAS 

Moffett  Field 

NAS  Moffett  Field  is  located  in  Mountain  view, 
California  which  is  in  the  metropolitan  San  Francisco  area 
and  is  served  by  all  of  the  major  SCCs.  The  two  fcigaes*: 
SCCs,  MCI  and  GTE  Sprint,  were  investigated  as  potential 
providers  of  long  distance  telephone  service  at  NAS  Moffett 
Field . 

NAS  Moffett  Field  has  what  is  referred  to  as 
POTS — Plain  Old  Telephone  Service.  No  WATS  lines. s*  No  tie 
lines.  No  FX  lines.  Nothing  fancy  or  exotic.  Just  MTS. 
Just  POTS. 

NAS  Moffett  Field  is  charged  for  zone  usage  measure¬ 
ment  service  for  calls  in  the  local  area.33  The  bill  for 
long  distance  and  zone  usage  measurement  (ZUM)  services  is 
about  $15,000  per  month. 

2.  Cost  of  Accessing  the  ,£C  Network 

The  MCI  and  GTE  Sprint  local  access  numbers  for  NAS 
Moffett  Field  are  Zone  1  calls  (to  Palo  Alto,  California). 
Calls  to  these  networks  (through  dial  access)  would  incur  a 
ZUM  charge  of  $.03  per  minute  for  the  first  minute  and  $.01 
per  minute  for  each  additional  minute  during  the  Eusiness 
Day  rate  period. ’•  That's  $.07  for  a  five  minute  call  during 


’•In  June  1983  Pacific  Telephone  recommended  installa¬ 
tion  cf  two  interstate  WATS  lines  (service  area  5)  and  three 
intrastate  WATS  lines  (two  statewide  WATS  lines  and  one 
Northern  California  RATS  line).  On  24  January  1984  NAS 
Moffett  Field  had  the  recommended  number  of  lines  installed. 

fines  the  telephone  kill  data  being  used  for  the  case  study 
s  pre-SATS,  this  discussion  will  proceed  as  if  they  weren't 
installed. 

"ZUM  calls  are  local  calls  (within  16  miles)  which  are 
billed  in  zones  with  Zone  1  being  the  area  closest  tc  the 
location  where  the  call  was  originated.  Zone  1  calls  are 
lumped  together  and  appear  on  the  monthly  bill  as  totals  for 
first  and  additional  minutes  in  each  rate  period.  Each  Zcne 
2  and  Zcne  3  call  is  itemized. 

’•There  is  a  30  percent  discount  for  calls  made  during 
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the  business  day  lust  to  connect  to  the  SCC  network,  net  to 
make  ths  long  distance  call  itself.  Table  XI  compares  the 
coj?t  cf  a  five  minute  call  tc  the  East  Coast  from  Moffett 
Field  via  AT&T  MTS,  MCI  Execunet,  and  SPRINT. 

Since  calls  tc  the  MCI  Execunet  and  SPRINT  networks 
are  Zcne  1  calls,  IX  lines  need  not  be  considered.  The 
proximity  of  Moffett  Field  tc  the  SCC  switches  permits  easy 
installation  of  SCC  EALs.  Not  considering  installation 
charges  cr  monthly  usage  minimums,  an  MCI  Network-only  EAL 
would  ccst  $85  per  menth,  an  MCI  HATS  DAL  would  cost  $100 
per  month,  and  a  Direct  Sprint  DAL  would  cost  $100  per  month 
(from  Table  711) .  Moffett  Field  is  billed  $.70  per  month 
per  each  base  telephone  number  for  dial  9  trunks.  This 
charge  is  independent  of  the  number  of  trunks,  therefore, 
the  use  cf  EALs  will  not  affect  this  charge. 

|  T1BLI  XI 

Cost  cf  a  Five  Minute  Call  froa  nas  Moffett  Field  tc 
last  Coast  (Including  Cost  to  Access  SCC  Network) 

Carrier  Cost 

AT&T  MTS  (Current  Rates)  $2.70 

AT&T  MTS  (Proposed  Fates)  $2.45 

MCI  Execuret  (Network  City)  $2.23 

SPRINT  (Network  City)  $2.32* 

♦Includes  8^  discount  for  total  bill  $200  or  over. 


the  Evening  rate  period,  and  a  60  percent  discount  fer  calls 
made  during  the  Night  and  Weekend  rate  period.  The  rate 
terieds  fox  ZOM  calls  are  the  same  as  in  Table  II  except  the 
Night  and  Weekend  rate  period  includes  all  day  Sunday. 
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3 .  Calling  Trends  of  HAS  Mo  f f 9tt  Field 

The  total  cost  of  the  installation's  long  distance 
and  ZUM  calls  for  the  period  between  20  September  1983  and 
20  October  1983  was  $17,990.  16.  There  were  15,117  long 
distance  calls  at  a  total  cost  of  $15,045.06.  Cf  these 
calls,  1583  were  interstate  calls  at  a  cost  of  $3424.  02, 
nine  were  international  calls  (including  to  Canada)  at  a 
cost  cf  164.85,  and  the  remainder  were  long  distance  calls 
within  the  state  of  California  (1267  inter-LATA  and  12,216 
intra-LATA  calls).  The  majority  of  Moffett  Field's  leng 
distance  calls  are  made  to  the  eastern  United  States,  prima¬ 
rily  tc  Bashingtcn,  IC,  Maryland,  Virginia,  and  Hew  York, 
and,  cf  course,  within  the  state  of  California.  There  is 
also  a  need  to  call  Hawaii  and  Alaska  from  Moffett  Field. 

4  •  Cost  to  Complete  HAS  Moffett  Field's  Lon_g  Distance 

Cails  via  SCCs 

The  computer  program  in  Appendix  G  was  used  to 
analyze  the  cost  of  completing  Moffett  Field's  interstate 
long  distance  calls.  Twenty-one  of  the  1593  interstate 
calls  were  not  used  in  the  analysis  because  they  were 
multiple  rate  period  or  operator  assisted  calls.  The  orig¬ 
inal  ccst  cf  the  remaining  1562  calls  was  $3348.41. 

a.  Dial  Access  Services 

The  costs  calculated  for  placing  these  calls  via 
ATST  MTS  (proposed  rates),  MCI  Fxecunet,  and  SPEINT  are 
listed  in  Table  XII.  This  table  shows  that,  even 

(partially)  considering  the  costs  of  calls  to  access  the  SCC 
networks,  there  is  a  significant  potential  cost  savings  by 
using  SCC  dial  access  services. 
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b.  A  Method  cf  Estimating  the  Number  of  WATS  lines 
or  DALs  Needed 

The  following  paragraphs  describe  a  method  cf 
estimating  the  number  cf  BATS  lines  or  DALs  that  may  be 
reeded. 

An  Erlang,  a  unit  used  to  measure  telephone 
traffic,  is  expressed  in  units  of  call  hours  per  hcur.  An 
Erlang  is  related  tc  CCS  (hundred  call  seconds)  ,  another 
unit  cf  traffic  measurement,  by  a  factor  of  36  (1  Erlang  = 
36  CCS).  (There  are  360  0  call  seconds  (36  CCS)  in  one 
hour.)  A  single  telephone  circuit  can  be  in  use  a  maximum 
cf  1  Erlang  (1  call  hour  per  hour  or  100  percent  in  use)  . 
The  Erlang  E  equation  is: 

N 

E  /  N! 

B  =  . . 5 . ; . 

1  *  E  ♦  E  /  2!  ♦  ♦  E  /  NJ 

where  E  is  the  probability  that  N  trunks  are  simultaneously 
busy  with  a  traffic  lead  of  E  Erlangs.  B  is  also  referred 
to  as  the  grade  cf  service  as  it  can  be  viewed  as  ar.  expres¬ 
sion  cf  how  many  calls  out  of  100  are  not  completed.  For 
example,  a  B  value  cf  0.05  means  that  five  out  cf  100  calls 
are  tlccked,  or  there  is  a  five  percent  probability  that  all 
trunks  will  be  in  use  at  any  cne  moment  in  time.  [Ref.  47] 
To  approximate  the  number  of  WATS  lines  or  DALs 
that  may  be  required  if  the  total  minutas  of  calling  which 
cccur  during  the  busy  hour  is  known: 

1.  Divide  this  number  by  60  to  obtain  hours  of  calling 
in  the  busy  hcur.  This  value  is  in  the  same  units  as 
Erlangs. 
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2 


3 


.  Lock  up  the  value  closest  to  this  in  the  Erlar.g  3 

tables  found  ir.  Appendix  F  and  read  the  required 

number  of  trurks  for  the  desired  grade  of  service.57 
To  calculate  an  approximation  of  the  total 
minutes  cf  calling  in  the  busy  hour  and  the  number  of  WATS 
lines  or  DALs  that  may  be  required: 

1.  Take  the  total  number  cf  minutes  of  calling  during 
the  Eusiness  Cay  rate  period  for  a  mon^h. 

2.  Divide  this  number  by  60  to  obtain  hours  cf  calling. 

3.  Divide  the  result  by  22  (average  number  cf  business 

days  in  ore  month)  to  obtain  average  hours  of  calling 
per  business  day. 

4.  Multiply  this  number  by  .17  (an  approximation  that  17 
percent  of  all  calls  made  during  the  business  day  (8 
hcurs)  occur  during  the  busy  hour)  to  obtain  hours  of 
calling  during  the  busy  hour.58  This  value  is  in  the 
same  units  as  Erlangs. 

5.  Lock  up  the  value  closest  to  this  in  the  Erlang  B 
tables  (Appendix  F)  and  read  the  required  number  of 
trunks  for  the  desired  grade  of  service. 

An  example  of  the  second  method  is  shown  next, 
using  the  data  from  KAS  Moffett  Field's  interstate  calls. 
There  were  5i57  minutes  of  calls  placed  during  the  Eusiness 
Day  rats  period.  This  is  converted  to  hcurs  as  follows: 


5157  minutes 
60  minutes/hour 


85.95  hcurs. 


S7S«ith  suggests  that  a  grade  cf  service  of  .005  is  a 
typical  practical  value  fBef.  48].  The  standard  fcr  the 
AUTOVCN  system  is  a  grade  of  service  cf  .05  (fcr  inward 
calling) ,  tut  there  are  many  installations  throughout  the 
Department  cf  Defense  with  much  worse  grades  of  service. 
Bemember  that  this  grade  of  service  is  based  on  the  busiest 
hour  cf  usage  during  the  day— sc  it  represents  worst  case. 

*8If  the  base  telecommunications  manager  feels  that 
service  is  more  or  less  Deak  loaded  than  this,  the  .17  can 
be  increased  or  decreased.  This  should  be  changed  only  if 
the  xanager  feels  competent  at  traffic  measurement  and 
management. 
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next,  the  number  of  hours  of  calling  during  the  business  day 
are  calculated. 


89.95  hours 
22  bus.  days/morth 


3.91  hours/bus.  cay. 


The  number  cf  hours  during  the  busy  hour  are  calculated  as 
fcllcws: 


3.91  hours/bus.  day  X  .17  =  .66  hours/busy  hour. 

(Erlangs) 

One,  twc,  three,  and  four  lines  will  provide  grades  of 
service  cf  .375,  .  10  1,  .020,  and  .003,  respectively,  with 
.60  Erlangs  of  traffic  during  the  busy  hour  (from  Appendix 

F). 

c.  Dedicated  Access  Services 

The  costs  calculated  for  completing  Moffett 
field’s  interstate  lcrg  distance  calls  via  ATST  HATS,  SCI 
HATS,  and  Direct  Sprint,  based  on  using  three  access  lines, 
ar9  listed  in  Table  XIII.  Costs  calculated  for  four  access 
lines  are  fcund  in  Table  XIV. 

Tables  XIII  and  XIV  show  that  the  SCC  dedicated 
access  services  can  save  ever  30  percent  of  the  cost  of 
completing  the  calls  via  AT6T  MTS  (current  rates)  and  over 
20  percent  of  the  calculated  cost  of  completing  the  calls 
via  ATST  HATS  (current  rates).  That's  an  impressive  poten¬ 
tial  savings. 
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Calculated  Costs  for  Interstate  Long  Distance  Calls  via  Dedicated 

Services  (Three  Access  Lines) 
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c.  Intrastate  Calling 

Although  this  case  study  was  oriented  -reward 
evaluating  the  costs  cf  completing  interstate  calls  via  MCI 
and  GTE  Sprint  services,  intrastate  calls  could  be  completed 
via  these  services  as  well.  As  stated  in  the  previous 
chapter,  MCI  will  complete  calls  within  the  state 
(Califcrxia)  only  if  they  terminate  on  their  network,  and 
GTE  Sprint  will  complete  all  calls  within  the  state. 
Pacific  Eells's  rates  for  intrastate  calls  are  such  that 
nearly  all  calling  tc  locations  more  than  40  miles  away  is 
less  expensive  via  MCI  Execunat,  MCI  Network  Service 
(witheut  Universal  Termination),  SPRINT,  or  Direct  Sprint 
(to  network  cities).  For  Direct  Sprint  to  nen-netwerk 
cities,  ths  distance  must  be  greater  than  110  miles  before  a 
call  is  less  expensive  than  via  Pacific  Bell.S9  Therefore, 
at  Moffett  Pield  most  intra-LATA  calls  would  probably  be 
less  expensive  tc  complete  via  Pacific  Bell40  and  inter-LATA 
calls  would  be  less  expensive  via  the  SCCs.41 

Exactly  how  much  can  be  saved  by  completing 
intrastate  calls  via  SCCs  was  not  determined.  It  is  reason¬ 
able  to  assume  that  some  ccst  savings  would  result  but, 
unless  the  installation  has  (or  can  obtain)  least  ccst 
routing,  the  telephone  user  wculd  have  roc  many  decisions  to 
make  fer  ccapleting  a  call. 


39Thes€  comparisons  are  based  on  a  five  minute  call 
during  the  Business  Cay  rate  period  and,  for  MCI  Network 
Service  and  Direct  Sprint,  an  average  use  per  line  ir  the 
Eusiness  Day  rate  period  or  less  than  900  minutes. 

40Fcx  mgny  installations,  some  intra-LATA  calls  will  be 
less  expensive  if  placed  via  the  SCCs  since  some  locations 
within  the  LATA  may  he  rather  distant. 

4 1 A  semi-random  inspection  of  the  inter-LATA  calls  on 
Moffett  Eield's  telephone  bill  showed  that  about  70  Dercent 
cf  these  calls  cculd  he  completed  on  MCI's  nerwork. 
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5  •  le c hnigal  Considerations 

The  Centrex  system  at  Moffett  Field  has  reem  for 
additional  trunk  terminations  and  least  cost  routing  is 
available  (for  a  price,  cf  course)  if  the  installation 
desires  to  take  advantage  of  this  capability  to  asks  the 
routing  chcices  for  the  telephone  user.  There  are  no  ether 
known  technical  considerati ens  at  NAS  Moffett  Field. 

C.  i  COMPUTES  PBOGRAM  USED  TO  CALCULATE  COSTS  OF  USING  SCC 

SISIICES 

The  computer  program  in  Appendix  G  was  created  by  the 
author  tc  analyze  the  costs  cf  completing  interstate  calls 
via  AT&T  MTS  and  HATS  (at  current  and  proposed  tariff 
rates)  ,  MCI  Execun9t  and  MCI  HATS,  and  SPRINT  and  Direct 
Sprint.  A  description  of  this  program  is  given  below. 

1 .  Com outer  Proojam  Description 

Easically,  this  program  takes  telephone  bill  data 
and  calculates  the  ccst  of  each  call  as  if  it  were  made  via 
AT&T  (with  current  and  proposed  rates),  MCI,  and  GTE  Sprint. 
It  was  written  for  interactive  computing  using  the  WATFIV 
facilities  cf  the  IBM  3033  at  the  Naval  Postgraduate  Scfcocl. 

Files  containing  listings  of  area  codes  and  prefixes 
that  are  cn  the  MCI  and  GTE  Sprint  networks  are  read  intc  an 
array.  This  permits  comparison  with  the  area  cede  and 
prefix  cf  a  telephone  call  (from  the  input  data)  to  deter¬ 
mine  if  that  area  code  and  prefix  are  on  the  SCC  networks. 

Telephone  bill  data  for  a  one  month  period  is  read 
from  a  file®2  into  an  array  (actually  several  arrays)  and 


®2The  format  of  the  telephone  call  data  in  the  input 
file  was  arbitrarily  chosen  since  the  data  used  for  the  case 
study  in  the  previous  section  of  this  chapter  was  entered 
manually  from  th$  telephone  bill.  The  compu+er  ppcaran  car. 
easily  he  modified  to  accept  data  from  magnetic'  tapes. 
(After  obtaining  anc  processing  thrae  magnetic  tapes  with 
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sorted  by  area  cede  and  prefix  to  permit  a  readable  output, 
if  output  is  requested  for  each  call.  Data  for  calls 
outside  of  the  United  States  (all  50  States  and  the  Dis*ric* 
cf  Columbia),  in  multiple  rate  periods,  or  in  a  rate  class 
ether  than  direct  dial  (i.  e  . ,  person- to-person,  station- te¬ 
station,  collect,  third  party,  etc.)  is  automatically 
rejected. 

The  program  calculates  the  distance  (actually  a 
range  of  distances)  to  the  called  number  for  each  call  from 
the  duration,  rate  period,  and  cost  of  the  call.63  Data  for 
calls  fer  which  the  distance  calculation  does  not  properly 
calculate  a  distance  is  also  rejected. 

Costs  of  completing  each  call  via  AT&T  MTS  (proposed 
rates),  MCI  Execunet,  and  SEEINT  are  calculated  based  or  the 
duration,  rate  pericc,  distance  (range  of  distances)  to 
called  number,  and,  for  MCI  Execunet,  whether  it  is  a 
retwerk  or  non-network  call.  Also,  the  minutes  of  calls 
which  occur  within  each  rate  period  to  network  and  r.cn- 
netwerk  locations  are  summed  for  use  in  calculating  the  kats 
and  dedicated  access  services  costs.  This  program  will 
acccurt  fer  the  cost  of  a  call  to  access  MCI  Execunet  and 
SPHINT,  based  on  first  minute  and  additional  minute  rates. 
Ccsts  for  each  individual  call  are  calculated  and  can  be 
output,  if  the  user  desires.  The  results  can  be  output  as 
total  costs  for  all  calls  cr  the  costs  of  each  call  can  be 
cutput  individually  followed  by  total  costs  for  all  calls, 
figure  4.1  shows  the  interactive  queries  and  responses  which 
produced  the  ouput  shewn  in  Figure  4.2. 


only  a  handful  of  calls  on  each,  the  author  resorted  tc  the 
xanual  input  method.  The  author  highly  recommends  inputting 
the  telephone  bill  data  from  magndtii  ta pe. ) 

«3Cctmcn  carriers  actually  calculate  the  distance  tc  the 
called  number  from  the  coordinates  of  the  calling  and  called 
locations,  requiring  a  very  large  data  base. 
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DC  TOO  WANT  OUTPUT  POE  EACH  CALL?  (T  OF  N) 

Y  WILL  GIVE  DATA  EOR  EACH  CALL  PLOS  TOTALS 
N  WILL  GIVE  TOTALS  C SLY 

I 

IS  THEBE  A  CHARGE  FOB  THE  CALL  TO  ACCESS 
TEE  MCI  EXECENET  AND  SPRINT  NETWORKS? 

(Y  OR  N) 


THIS  PROGRAM  ASSUMES: 

*  MCI  AND  SPRINT  LOCAL  ACCESS  NUMBERS  ARE 
IN  THE  SAFE  AREA 

*  THE  CCST  CF  ACCESS  IS  BASED  ON  A  FIRST 
MINUTE  RATE  AND  AN  ADDITIONAL  MINUTE  RATE 


*  THE  RATE  PERIODS  ARE  AS  FOLLOWS: 


EU  SIN  ESS  DAY 

8AM  TO  BUT  NOT 

INCLUDING 

5PM 

MON-FRI 

EVENING 

5 EM  TO  BUT  NOT 

INCLUDING 

11PM 

SUN-FRI 

NIGHT  AND  WEEKEND 

1 1  EM  TO  BUT  NOT  INCLUDING 
8AM  TO  BUT  NOT  INCLUDING 
8AM  TO  BUT  NOT  INCLUDING 

8  AM 
11PM 

5  PM 

ALL  DAYS 

SAT 

SUN 

DO  YOU  STILL  WANT  TO  CONTINUE  TO  ENTER  DATA 
FOR  CALCULATING  THE  CCST  O?  ACCESSING  THE 
SCC  NETWORKS?  (Y  OR  N) 

Y  WILL  CONTINUE  AND  ASK  FOR  RATES 
N  WILL  PREVENT  CALCDLATON  OF  ACCESS  COSTS 

I 

FOR  THE  DAY  BATE  PERIOD: 

WHAT  IS  THE  FIRST  MINUTE  RATE? 

(EXAMPLE:  FCF  $.03  PER  MINUTE  INPUT  .03) 

•  03 

WEAT  IS  THE  ADDITIONAL  MINUTE  RATE? 

(EXAMPLE:  FCR  $.01  PER  MINUTE  INPUT  .01) 

•  01 

ARE  THE  CHARGES  FOR  THE  OTHER  RATE  PERIODS 
CALCULATED  AS  A  PERCENTAGE  OF  THE  DAY  RATE? 
(I  OR  N) 


WHAT  IS  THE  EISCOUNT  FOR  THE  EVENING  FATE 
PERIOD?  (GIVE  AS  A  .REAL  FRACTION. 

EXAMPLE:  FOR  A  30%  DISCOUNT  INPUT  .3) 

.3 


i - 1 


Figure  4.1  Interactive  Coepnter  Queries  and  User  Responses. 
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HHAT  IS  THE  DISCOUNT  FOR  THE  NIGHT  AND 
HEEKEND  HATE  PEFIOD?  (GIVE  AS  A  REAL 
FRACTION.  EXAMPLE:  FOR  A  60%  DISCOUNT 
INFUT  .6) 

*  6 

FOF  CALCULATING  THE  A  1ST  HATS  COSTS  USING 
CURRENT  RATES,  SHAT  IS  THE  RATE  STEP? 

(THIS  IS  THE  RATE  STEP  FOR  SERVICE  AREA  6) 


RATE  STATES 

STEP 


19 

-  ID,  OR, 

HA 

2C 

-  A2 ,  CA, 

MT, 

NV, 

UT 

21 

-  AR,  CO, 

IL, 

IN, 

IA, 

KS, 

LA, 

MI, 

MN  , 

MO,  NE, 

NM, 

ND, 

CK, 

SO, 

TX, 

HI, 

HY 

22 

-  AL,  CT, 

DE, 

DC, 

FL, 

GA, 

KY, 

HE, 

MD, 

MA,  MS, 

NH, 

NJ, 

NY, 

NC, 

OH, 

PA, 

RI  , 

SC,  TN, 

VT  , 

ll\ 

HV 

INEUT 

20 

RATE  STEP 

(19 

,  20, 

21 

,  OR 

22) 

FOE  CALCULATING  THE  A TST  HATS  COSTS  USING 
ERCPCSED  RATES,  SHAT  IS  THE  RATE  STEP? 


RATE  STATES 

STEP 


14 

-  IA, 

KS, 

NE 

15 

i 

t»» 

to 

r 

IL. 

MN, 

MO,' 

ND, 

OK, 

SD 

16 

-  CO, 

IN, 

LA, 

MS, 

TX, 

HI, 

HI 

19 

-  AL, 

KY, 

HI , 

NT, 

NM, 

OH, 

TN 

ie 

-  AZ , 

CA, 

CT, 

DE, 

EC, 

FL, 

GA, 

ID, 

ME, 

MD  , 

MA  , 

NV, 

NH, 

NJ, 

NY, 

NC, 

OR, 

PA, 

_____ 

HI, 

sc. 

UT, 

FT, 

VA, 

HA, 

HV 

INFUT 

RATE  STEP 

(14 

15, 

16, 

17, 

OR 

18) 

18 

figure  4.1  (Continued)  Interactive  Computer  Queries 

and  User  Responses. 


fOF  CALCULATING  THE  DIRECT  SPRINT  COSTS 
HBIT  IS  THE  REGION  OP  ORIGINATION?  ' 


REGION 


STATES 


1  -  CO, 

GA, 

IL, 

LA, 

BO, 

OH, 

TX, 

WI 

2  -  AZ, 

PA, 

CA, 

WA 

DC, 

FL. 

MA, 

MD, 

NC, 

NY, 

SPECIFIC  LOCATIONS  IN  THESE 

OfilillA^IoV  “  °'  DIBECT  SPSIST  C*LL 

INPUT  REGION  (  1  OR  2) 

2 

EASED  ON  0.66  ERLANGS  DURING  THE  BUSY 

Ill  fcllohing  nocbefs  of  lines  will 

GIVE  THE  FOLLOWING  GRADES  OF  SERVICE. 
jEXAHELB:  GRADE  CF  SERVICE  =  0.050  MEANS 
ATTEMPTED  CALLS  ARE  NOT 

CC  Ef LETED. ) 


NUMBER  OF  LINES  = 
NUMBER  OF  LINES  = 
NUCBEF  OF  LINES  = 


GRADE  OF  SERVICE  =  0.117 
GRADE  OF  SERVICE  =  0. 025 
GRADE  OF  SERVICE  =  0.004 


HOW  MANY  TOTAL  WATS  LINES  CR  DEDICATED 
ACCESS  LINES  DC  YOU  WANT  TO  USE  TO 
CAICQLATE  DEDICATED  ACCESS  SERVICE  COSTS? 

(A  RESPONSE  OF  999  WILL  ALLOW  CALCULATION 
|FgCCSTS  FOR  A  RANGE  CF  NUMBERS  OF  LINES) 

iiigllil  OFELl"!ljEST  "°”EE!i  15  IBE  3A83E  0F 

mihls  o?El“!1?st  '",BEE8  18  THE  5ASGE  0E 

jatJSI  BE  BIIBIS  10  LISES  OF  IBE  S HALLES!) 


Figure  4.1  (Continued)  Interactive  Conputer  Queries 

and  Dser  Responses. 
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Figure  %.2  An  Exaiple  of  the  Computer  Prograa  Output. 


Figure  4.2  (Continued)  An  Example  of  the  Computer  Prograa  Output. 
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Since  charges  for  the  dedicated  access  services 
(AT&T  S  A1S ,  SCI  Network  Service  with  Universal  Termination 
(MCI  HATS),  and  Direct  SPRINT)  are  based  on  average  usage 
per  line,  the  total  number  of  HATS  lines  or  DALs  must  be 
entered.  The  computer  program  estimates  the  Erlangs  cf  call 
traffic  during  the  busy  hcur  (using  the  second  method  of 
approximating  the  number  of  HATS  lines  or  DALs  described  in 
the  previous  section  of  this  chapter)  and  displays  the 
calculated  numbers  cf  lines  and  grades  of  service  on  the 
visual  display  terminal  to  allcw  the  user  to  decide  how  many 
access  lines  should  be  used  in  the  HATS  and  dedicated  access 
services  cost  calculations.  If  the  user  desires,  a  range  of 
numbers  cf  access  lines  may  be  entered  and  calculations  will 
be  performed  and  results  given  for  each  number  cf  access 
lines  in  the  range  of  numbers.  Also,  if  the  user  desires, 
the  number  cf  access  lines  which  is  used  in  the  calculation 
can  be  ar  existing  or  carrier-proposed  number  of  HATS  lines 
or  EAIs  cr  a  number  derived  from  any  reliable  source. 

2.  Computer  Pro cram  As  sumptions  and  Limitations 

The  following  are  assumptions  and  limitations  cf  the 

program: 

•  This  program  can  be  used  only  for  calculating  costs  of 
calls  (via  AT&T  RTS  and  HATS,  BCI  Execunet  and  MCI  HATS,  and 
SPRINT  and  Direct  Sprint  with  Universal  Calling)  originated 
within  the  continental  United  States  (CONUS)  and  completed 
to  CCNUS ,  Hawaii,  and  Alaska.  It  also  assumes  that  the  user 
knows  if  the  location  being  evaluated  is  in  an  area  which 
permits  originating  calls  via  these  services. 

•  Telephone  bill  data  from  a  one  month  period  is  used  tcz 
the  input  data.  (The  user  should  consider  using  an  average 
month's  till  and  a  peak  month's  bill  to  evaluate  the  costs 
and  number  cf  HATS  ard  DALs  for  average  and  peak  mcr.ths  of 
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telephone  usage  in  order  to  determine  if  there  is  a  signifi¬ 
cant  difference.) 

«  Tenths  of  a  cent  are  truncated  from  the  ccsts  calculated 
for  each  AT£T  MTS  call  and  are  rounded  for  each  MCI  Execunet 
and  SEHINT  call. 

•  Since  calls  to  Hawaii  made  via  AT&T  MTS  are  tilled  by 
Band  and  net  by  mileage  (see  Appendix  E)  ,  the  program 
converts  Bands  tc  mileage  ranges  for  use  in  calculating  the 
costs  via  the  other  carriers.  The  correctness  cf  these 
conversions  has  not  teen  determined  except  fer  the  West 
Coast . 

•  Ccsts  for  calls  made  via  dial  access  services  (MCI 
Execunet  and  SPRINT)  in  the  56-70  and  71-124  mile  distance 
ranges  are  calculated  using  the  rates  for  the  71-124  mile 
range  since  AT&T  MTS  has  only  a  56-124  mile  range  (anc  the 
distance  (range  cf  distances)  to  the  called  number  is  calcu¬ 
lated  frem  the  duration,  rate  period,  and  cost  of  the  orig¬ 
inal  AT&T  MTS  call) . 

•  Ccsts  for  calls  made  via  MCI  Execunet  over  3000  miles  are 
calculated  using  the  rates  fer  the  1911-3000  mile  range 
since  there  is  no  rate  shewn  in  the  tariff  for  distances 
greater  than  3000  miles. 

•  Costs  for  calls  made  via  SPRINT  are  calculated  using  the 
rates  which  are  discounted  for  over  $200  usage  per  month. 

•  The  program  calculates  the  ccsts  of  accessing  the  dial 
access  services,  if  any,  using  first  minute  and  additional 
minute  rates,  the  rate  periods  in  Table  II,  and  cnly  the 
duration  of  the  completed  long  distance  call. 

•  Since  original  call  data  is  in  one  minute  increments, 
SATS  and  dedicated  access  service  cost  calculations  do  not 
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consider  the  less  than  one  minute  increments  used  ty  these 
carriers  or  the  one  minute  minimum  average  time  requirement 
of  these  carriers. 

•  SA1S  and  dedicated  access  service  cost  calculations 
include  the  monthly  recurring  charges  per  access  line  but 
not  crder  cr  installation  charges.  The  monthly  recurring 
charges  used  in  the  program  are  the  basic  charges  which 
assume  that  the  installation  is  close  enough  to  the  carri¬ 
er's  pcint  cf  termination  sc  as  to  avoid  additional  mileage 
charges. 

•  Costs  for  AT£T  WATS  (current  tariff)  are  calculated  using 
Service  Area  6  rates.  The  rates  used  for  calculating  costs 
cf  A1S1  SATS  (proposed  tariff)  are  for  Service  Areas  5  and  6 
(which  have  the  same  rates)  . 

•  The  pregram  does  not  round  the  total  hours  of  calls  in 
each  rate  period  to  the  nearest  tenth  of  an  hour  for  AI6T 
SATS  cost  calculations. 

«  costs  are  calculated  for  dedicated  access  services  with 
"Universal  Termination"  (MCI  HATS  and  Direct  Sprint  with 
Universal  Calling) ,  and  net  for  netw or h- only  termination 
service. 
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V.  SOB BABY  AID  BSCOMMENDATIONS 


A.  SUMMARY 

1.  Specialized  Ccmmon  Carriers  —  A  History 

Following  an  introductory  chapter,  the  seccr.d 
chapter  of  this  thesis  presents  a  brief  history  of 
Specialized  Common  Carriers  (SCCs)  .  Several  Federal 
Ccmmunicaticns  Commission  (FCC)  actions  were  particularly 
significant  in  preparing  the  way  for  SCCs;  the  1959  and  i960 
Above  890  decisions,  the  1968  Carterfone  decision,  the  1969 
MCI  decision,  and  the  1971  Specialized  Common  Carrier  deci¬ 
sion. 

The  Above  890  decisions  opened  the  microwave  field 
to  private  firms  and  individuals  allowing  them  to  install 
microwave  systems  utilizing  the  frequency  spectrum  above  890 
MHz  fcr  their  own  use.  Since  the  FCC  prohibited  sharing 
facilities  and  systems,  this  decision  did  not  allow  competi¬ 
tion  with  established  common  carriers. 

The  Carterfone  decision  required  the  Beil  System  to 
permit  irterconnecticn  of  non-Eeli  equipment  as  long  as  the 
interconnection  would  not  harm  the  system  cr  disrupt  +he 
ability  cf  ethers  to  use  the  system. 

In  1963,  Microwave  Communications,  Incorporated 
(MCI)  applie  d  for  FCC  certification  for  public  common 
carrier  point-to-point  microwave  service  between  Chicago  and 
St  Lcuis  and  intermediate  points.  After  several  years,  and 
in  spite  of  vigorous  opposition  by  AT&T,  General  Telephone, 
Illincis  Bell,  Southwestern  Bell,  and  Western  Onion,  the  FCC 
approved  this  application  in  1969  in  what  is  called  the  BCI 
decision. 
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Ey  1971  there  were  applications  on  file  with  the  ECC 
for  1,977  microwave  stations  in  46  separate  proposals  from 
33  new  carriers.  Tc  avoid  reviewing  each  of  these  applica¬ 
tions  individually,  the  FCC  opened  the  SC C  field  to  open 
competition  in  their  June  1971  Specialized  Common  Carrier 
decision. 

ihile  SCCs  continue  to  offer  private  line  point-to- 
point  service,  which  is  what  the  JCC  Specialized  Common 
Carrier  decision  originally  permitted  them  to  provide,  they 
are  new  making  their  money  by  offering  long  distance, 
switched  network  services  in  direct  competition  with  AT&T. 
Eevenues  in  1933  from  the  leng  distance  services  provided  by 
MCI,  GTE  Sprint,  and  ITT  United  States  Transmission  Systems 
(USTS)  totaled  S2.44  billien,  seven  percent  of  AT&T’s  S35 
billion.  Analysts  predict  that  this  may  increase  to  10  to 
20  percent  cf  a  more  than  $100  billion  per  year  industry  by 
1990. 

2.  Specialized  Common  Carrier  Switched  voice  Network 

Ser  vices 

Chapter  III  describes  MCI  and  GTS  Sprint  dial  access 
and  dedicated  access  services,  discussing  tr.e  costs,  addi¬ 
tional  features,  advantages,  and  disadvantages  *hes= 

services.  Dial  access  service  is  similar  tc  Mr.  :■  -  MTS 
(without  operator  assistance).  A  customer  di  a  Itral 

access  (telephone)  number  and  a  billing  code  -?so  the 

ECC,  and,  finally,  the  desired  number  to  ce  cabled.  Calls 
via  MCI  Execuaet  and  GTS  Sprint's  SP3INT  cat  ne  r  : :  :  i  r  a  *e 
only  in  a  limited,  but  large  and  growing,  number  c  i  loca¬ 
tions.  Eoth  services  offer  "Universal  Termination"  which 
permits  ccmpletirg  calls  to  non-network  cities.  Billina  is 

based  on  the  duration  of  the  call,  rate  period,  distance  to 
called  number,  and  whether  tc  a  network  or  nen-netwerk  city. 
MCI  ard  GTS  Sprint  offer  least  cost  routing,  group  tilling. 
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speed  dialing,  travel/credit  card  service,  and  magnetic  tape 
hilling  as  additional  features  with  their  dial  access 
services . 

Dedicated  access  service  is  rhe  SCC's  marketing 
answer  to  AT&T's  ii ATS.  The  customer  accesses  the  SCC 
network  through  a  dedicated  access  line  (DAL),  eliminating 
the  need  tc  dial  the  local  access  number  or  billing  ccce. 
Again,  calls  via  these  services  can  be  originated  only  from 
specific  areas.  HCI  Network  Service  and  Direct  Sprint  allow 
calling  cnly  to  network  cities,  while  calls  made  via  SCI 
Network  Service  with  Universal  Termination  (SCI  WATS)  and 
Direct  Sprint  with  Universal  Calling  can  be  completed  to 
ccn-cetwcrk  cities.  Both  companies  bill  their  dedicated 
access  services  based  on  average  use  per  line  per  rate 
peried  to  network  or  r.cn-netwcrk  cities.  Also,  both  have  a 
cne  minute  minimum  average  time  requirement.  Least  cost 
routing,  accounting  codes,  and  magnetic  tape  billing  are 
additional  features  effered  with  these  services. 

shile  sees  are  interstate  carriers,  the  AT&T  dives¬ 
titure  agreement  mandated  that  leng  distance  service  between 
LATAs  would  be  provided  by  AT&T  and  other  carriers  like  the 
SCCs.  Sc  far,  SCCs  have  been  authorized  to  offer  (at  lsas+ 
partial)  intrastate  calling  in  six  states.  Potential  SCC 
users  must  check  with  the  SCCs  concerning  their  service 
offerings  in  a  particular  state. 

SCC  use  throughout  the  Department  cf  Defense  is 
currently  limited  tc  just  a  handful  cf  places.  The 
Department  cf  Defense  should  be  concerned  because  there  is 
money  •to  be  saved.  According  to  HCI; 

, ..While  we  have  been  unable  to  obtain  an  accurate 
figure  fer  DoD's  current  cost  for  [administrative  lena 
distance  telephone  services,!  estimates  place  these 
costs  at  a  minimum  cf  $500  million  annually.  The  poten¬ 
tial  savings  may  be  as  high  as  $125  million  annually.... 
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Cue  netted,  cf  several  being  used  (cn  a  very  limited 
basis)  in  the  Department  of  Defense  to  procure  SCC  services, 
is  through  a  strictly  competitive  procurement  process. 
Csing  this  sethod,  Kelly  Air  Force  Base,  Texas  replaced  ten 
HATS  lines  (Service  Area  5)  and  one  intrastate  WATS  line 
with  14  MCI  WATS  DALs  in  August  1983.  As  a  result  cf  this 
change  Kelly  Air  Force  Base  is  spending  less  money  for  mere 
circuits  (and  more  capability  since  all  of  the  MCI  DALs  are 
capable  cf  completing  calls  within  Texas)  and  the  quality  of 
the  circuits  is  comparable  tc  that  had  previously. 

Ancther  methed  is  for  the  base  telecommunications 
manager  to  obtain  the  carriers'  tariffs  and  other  informa¬ 
tion  describing  their  services  and  to  perform  his/her  own 
evaluaticn  to  determine  the  least  expensive  and  best 
carrier. 

A  third  methed  is  just  tc  continue  to  allow  ATST  to 
provide  the  service  without  regard  to  any  competing 
carriers.  This  method  should  be  used  only  at  Iccaticns 
where  there  are  no  carpeting  carriers. 

The  offices  which  base  telecommunications  managers 
should  contact  for  guidance  and/or  assistance  on  ettainina 
SCC  services  are  listed  in  tbe  chapter. 

3.  Analysis  of  Alternatives 

Chapter  IV  cutlines  a  method  of  evaluating  the 
potential  use  of  SCC  services  at  military  installations  and 
applies  this  method  in  a  case  study  evaluating  the  potential 
use  cf  EC I  and  GTE  Sprint  services  at  Naval  Air  Station 
Moffett  Field,  California.  Table  XV  is  a  summary  of  the 
guestiens  that  a  base  telecommunications  manager  must  answer 
in  evaluating  SCC  usace  at  his/her  installation. 

The  case  study  shows  a  potential  cost  savings  of 
about  2C  percent  using  MCI  and  GTE  Sprint  dial  access 
services  and  over  30  percent  using  their  dedicated  access 
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TABLE  XV 

Evaluating  tie  Potential  Ose  of  SCC  Services 


I 


I 
! 

•  What  type  cf  lcrg  distance  telephone  services  does 
the  installation  have,  and  what  are  the  costs  of  these 
services? 

•  Coes  the  SCC  (cr  SCCs)  have  a  switch  serving  this 
area  cr  could  the  installation  access  the  SCC  network 
in  a  nearby  city  via  an  FX  line  or  DAL? 

•  Khat  is  the  cost  of  accessing  the  SCC  network? 

•  Dees  the  installation  have  a  per  call  oer 
minute  charge  (usace  sensitive  pricing--measured 
service  cr  zone  usage  measurement  service  or  other 
usage  sensitive  billing)  ? 

•  If  the  local  access  number  is  off  an  exchange 
ir  a  rearby  city,  what  will  an  FX  line  cost? 

•  What  are  the  costs  for  a  DAL  to  connect  direct¬ 
ly  tc  the  SCC  network? 

•  will  installing  DALs  permit  removal  of  dial  9 
trunks,  and  as  a  result  save  the  cost  of  those  trunks? 

•  What  are  the  calling  trends  of  calls  from  the 
installation? 

•  What  would  it  ccst  to  complete  the  installation's 
long  distance  calls  via  the  SCC  services? 

•  If  th?  cost  of  completino  long  distance  calls  via 
the  SCC  is  less  than  the  existing  method  (s),  is  the 
cost  cf  accessing  the  SCC  service  less  than  the  ccst 
difference? 

•  Are  there  any  technical  considerations  that  might 
affect  the  potential  use  of  SCC  services? 


services  fer  completing  long  distance  calls  at  Koffett 
Field.  Exactly  how  much  cculd  be  saved  by  completing 
intrastate  calls  via  SCCs  was  not  determined,  but  at  Hcffett 
Field  most  intra-LATA  calls  would  probably  be  less  expensive 
to  cciplete  via  Pacific  Bell  and  inter-LATA  calls  would  be 
less  expensive  via  the  SCCs. 

Ihe  last  section  of  this  chapter  describes  a 
computer  program  (in  Appendix  G)  which  was  created  by  the 


author  tc  analyze  the  costs  of  completing  interstate  calls 
(originated  within  the  continental  United  States  (CONUS)  and 
completed  tc  CONUS,  fiawaii,  and  Alaska)  via  ATST  MTS  and 
WATS  (at  current  and  proposed  tariff  rates),  MCI  Execunet 
and  MCI  WATS,  and  SPEINT  and  Direct  Sprin-c.  Basically,  this 
program  takes  telephone  bill  data  and  calculates  the  cost  of 
each  call  as  if  it  were  made  via  ATST  (with  current  and 
proposed  rates),  MCI,  and  GTE  Sprint.  It  was  written  for 
interactive  computing  using  the  WATFIV  facilities  of  the  IBM 
3033  at  the  Naval  Postgraduate  School.  Figures  giving  exam¬ 
ples  of  the  interactive  gueries  and  user  responses  and  the 
outputted  results  are  provided  in  the  chapter.  Assumptions 
and  limitations  of  the  computer  program  are  also  presented. 

SCCs  are  rapidly  growing  competitors  in  a  multi- 
tillicn  dcllar  long  distance  telecommunications  market. 
They  are  viable  alternative  long  distance  carriers  fer  mili¬ 
tary  installations.  Several  military  installations  are 
currently  using  SCC  services  and  receiving  excellent  service 
at  less  cost  than  fer  comparable  ATST  offerings.  Mere 
installations  most  evaluate  the  potential  use  of  SCC 
services  and  begin  realizing  the  cost  savings  that  are 
currently  possible. 

B.  BICCflfllNDATIOIS 

The  Department  of  Defense  and  the  Military  Services  must 
provide  guidance  tc  base  telecommunications  managers  on 
procuring  and  using  SCC  services.  A  restatement  and  rsem- 
phasis  cf  the  federal  government's  policy  on  competitive 
procurement  of  local  telecommunications  services,  including 
long  distance  services,  by  the  Office  of  the  Secretary  of 
Defense  is  in  erder.  Military  Service  regulations  ana 
instructions  must  state  the  Service's  policy  on  the  use  of 
SCC  services  ».nd  provide  guidance  on  methods  of  procurement. 
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Training  on  long  distance  alternatives  should  be  included  in 
tas9  telecommunications  manager  training  programs  such  as 
the  Air  Force's  Basic  and  Staff  Telecommunications  Officer 
courses  at  the  Keesler  Technical  Training  Center,  Kessler 
Air  Force  Base,  Mississippi.  Also,  a  primer  on  SCCs,  such 
as  this  thesis,  should  be  published  and  made  available  to 
all  base  telecommunications  managers  in  the  United  States. 

NAS  Moffett  Field  should  seriously  consider  using  SCC 
services  due  to  the  significant  potential  cost  savings  than 
cculd  be  realized  as  shown  by  the  case  study. 

Several  thesis  research  topics  are  suggested  by  this 
study : 

•  Lcng  distance  resellers--hist ory ,  regulation,  and 
services. 

•  (Adequacy  of)  Department  of  Defense  and  Military 
Service  guidance  on  procurement  and  use  of  telecommunica¬ 
tions  services. 

•  Ose  of  iicr cccmput ers  to  analyze  the  use  of  SCC 
and/cr  reseller  services  at  military  installations. 

«  An  analysis  of  the  economic  feasibility  of  the  use  of 
dynamic  least  cost  routers  and  software  defined  systems. 

•  Additional  research  on  the  topic  of  this  thesis  tc 
include: 


•  Modifying  the  computer  program  to  calculate  the 
installation's  busy  hour  and  hours  of  calling  during  the 
busy  hour  from  time  of  day  and  duration  of  call  data.  Also, 
use  cf  the  computer  program  tc  provide  more  statistical 
information  about  the  installation's  monthly  telephone  bill, 
i.9.r  total  cost  of  calls  within  each  area  code. 

•  Implementation  of  SCC  services  at  an  installa¬ 
tion  which  has  been  evaluated  using  the  computer  program  and 
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subsequent  monitoring  to  see  if  the  evaluation  was  an  accu¬ 
rate  estimation  of  cost  savings  to  be  realized  using  see 
services . 
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i£JEHEIX  1 

CHBONOLOGT  CF  SPECIALIZED  COMMON  CARRIERS 


1959/1960  -  FCC  Above  890  decisions  allowing  private 
sicrcvave  systems  to  be  developed  using  the  frequency  spec- 
true  above  890  MHz. 

1963  -  MCI  applied  to  FCC  for  microwave  link  between  St 
Louis  and  Chicago. 

1968  “  FCC  Carterfone  decision  allowing  connection  of 
non-Eell  telephone  eguipment  tc  the  telephone  system. 

August  1969  -  FCC  8CI  decision  authorized  MCI  to 
provide  private  line  microwave  service  between  St  Lcuis  and 
Chicago. 

icvaaber  1969  -  Datrar  Transmission  Co.  (DATRAN) 
applied  tc  FCC  for  microwave  system  linking  35  metropolitan 
areas  with  a  switched  circuit  high-speed  data  network. 

Ull  1  970  -  FCC  staff  recommended  policy  of  cpen 
Specialized  common  Carrier  competition. 

Octotej  1970  -  Justice  Department  urged  FCC  to  adept 
policy  of  cpen  competition  in  Specialized  Common  Carrier 
field. 

Hjl  1921  *  FCC  Specialized  Coeeon  Carrier  decision 
epened  Specialized  Common  Carrier  field  to  competition. 

1972  -  MCI  authorized  by  FCC  tc  build  New  York  to 
Chicago  licrowave  lick.  DATRAN  authorized  by  FCC  tc  begin 
construction  on  its  microwave  system  between  35  major 
cities. 
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February  1973  -  Southern  Pacific  Communications  Co. 

(SPC)  authorized  by  FCC  tc  begin  building  its  microwave 
net  work. 

1973  -  ITT's  Onited  States  Transmissions  Systems, 

Inc.  (OSTS)  applied  to  PCC  to  build  a  microwave  network 
between  New  York  and  Houston  via  Philadelphia,  Washington, 
EC,  and  Atlanta. 

October  1973  -  AT&T  petitioned  the  FCC  to  stop  licensing 
Specialized  Common  Carriers. 

September  1974  -  ITT's  OSTS  authorized  by  FCC  tc  build 
microwave  network. 

^975  -  AT&T  objected  to  HCI  sales  of  long-cistarce 
type  voice  service  with  Sxecunet  stating  that  it  was  outside 
the  FCC  authorizaticn  for  HCI  to  provide  private  line 
service. 

JSll  J975  -  FCC  ruled  HCI  Exacunet  service  did  net  fit 
the  definition  of  private-line  service,  which  was  what  HCI 
was  authorized  to  provide. 

JmJj  1 976  -  FCC  reaffirmed  its  ruling  that  KCI's 

Fxecunet  was  not  lawful. 

August  1976  -  EATBAN  decided  to  er.d  operations  and 
filed  for  bankruptcy. 

1976  -  MCI  and  SPC  filed  with  FCC  to 

offer  switched  voice  network  services:  Switched  Frivate 

line  Service  and  SPBINT,  respectively. 

1977  -  Court  of  Appeals  reversed  FCC  decision  on 
the  legality  of  MCI's  Execunet  service. 

1978  -  ITT's  OSTS  filed  to  offer  switched  voice  network 
service  City-Call. 
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Cctofcqt  19§0  -  FCC  approved  resale  of  wide  Area 

Telecommunications  Service  (WATS)  by  or  her  common  carriers. 

^SSf  1981  -  Northwest  Iowa  Telephone  Co.  cffsred  MCI 
long-distance  calling  to  all  its  customers. 

January  J982  -  0.  S.  Department  cf  Justice  and  A 1ST 

agreed  tc  drop  government* s  1S74  anti-trust  charges  and  1S56 
anti-trust  settlement  barring  AT&T  fro®  engaging  in  unregu¬ 
lated  business.  ATS!  agreed  to  divest  itself  of  22  local 
Eell  cperating  companies. 

November  1982  -  ECI  announced  plans  to  test  the  use  of 
cable  TV  fcr  telephone  service  in  Omaha,  Nebraska. 

December  198 2  -  MCI  bought  railroad  rights  of  way  to 

install  fiber  optic  cable. 

February  1983  -  ECI  arranged  to  buy  two  satellite  tran¬ 
sponders. 

June  J983  -  GTE  Corporation  acquired  SPC  and  formed  GTE 
Sprint. 
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APJElfill  B 
GLOSSA  BY  OP  TERMS 


Area  Cede  -  A  three  digit  code  which  precedes  the  NNX  cede 
cr  prefix  and  is  used  for  calling  from  one  geographical  area 
to  another.  Alsc  known  as  Number  Plan  Area  (N?A)  . 

Automatic  Voice  Hetmcrk  (AOTOVON)  -  A  worldwide  switched 
voice  network  used  by  the  Department  of  Defense. 

Eusy  Hour  -  The  peak  60  minute  period  of  telephone  usage 
during  the  day. 

Centrex  -  A  PBX  in  which  incoming  calls  are  dialed  direct  to 
the  extensions  without  operator  assistance.  Centrex  CO  has 
switching  equipment  on-premise  with  the  switchboard. 
Centrex  CO  has  switching  eguipment  in  the  commercial  tele¬ 
phone  exchange  (Central  Office). 


Communications  Common  Carrier  -  A  company  which  provides 
communications  services,  or  classes  of  communications 
services  tc  the  public  and  whose  services  and  ra-.ss  are 
subject  tc  public  regulation. 

Dedicated  (or  Direct)  Access  Line  (DAL)  -  A  circuit 
connecting  a  phone  system  directly  to  the  terminal  of  a  long 
distance  carrier.  A  SATS  lines  is  a  DAL  to  AToT  Long  Lines. 
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Dial  9  Tionk  -  Dial  access  Central  Office  Trunk  -  A  dir  sc-, 
circuit  between  a  EEX  and  a  telephone  Central  Office  to 
which  all  stations  have  access  by  dialing  a  given  digit  (9) . 

Direct  Distance  Dialing  -  An  ATST  service  which  permits  the 
telephone  user  to  dial  his/her  own  long  distance  telephone 
calls  without  operator  assistance. 

Dual  lone  Halti-Frequency  (DTHF)  Signalling  -  A  signalling 
method  which  uses  combinations  of  two  frequencies  to  indi¬ 
cate  telephone  number  digits  (and  precedence,  in  the  case  of 
AOTOVCN)  .  Also  known  as  touch  tone  dialing. 

Foreign  Exchange  Line  (FX)  -  A  trunk,  paid  for  on  a  flat 
monthly  rate,  connecting  a  PBX  to  a  remote  telephone 
exchange. 

Least  Cost  Booting  -  Also  referred  to  as  Automatic  Route 
Selection  (ARS)  and  Route  Optimization  -  Automatic  selection 
of  the  most  economical  route  for  an  outgoing  call. 

Least  Ccst  Rooting  Device  -  An  electronic  device  which 
routes  a  call  over  the  most  economical  telaccmmunica^icns 
path  available. 

Line  -  A  common  term  used  to  denote  any  circuit  connecting 
two  or  mere  telecommunications  devices. 


Local  Access  Bomber  -  A  telephone  number  which  is  dialed  to 
access  an  SCC  switch  tc  make  calls  via  the  SCO’s  network. 
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local  Access  and  Transport  Area  (LATA)  -  A  geographical  area 
within  which  a  telephone  company  may  provide  "local" 
service.  There  ara  161  LATAs.  Idaho,  Maine,  New  Mexico, 
and  the  Cistrict  of  Columbia  eacn  have  ere  LATA  for  *:h* 
entire  state  or  district.  All  other  states  have  mere  than 
one  LATA. 

Message  Telecommunications  Service  (MTS)  -  Long  Distance 
Message  Telecommunications  Service  (LDMTS)  -  AT&T's 
composite  service  of  direct  distance  dialing  (ODD)  and  oper¬ 
ator  assisted  calling. 

Minimum  Average  Time  Fequirement  (MATS)  -  A  requirement  than 
the  average  duration  of  calls  placed  via  a  carrier's  service 
must  he  at  least  a  specified  minimum.  AT&T  WATS,  MCI  WATS, 
and  Direct  Sprint  each  have  a  one  minute  minimum  average 
time  requirement. 

MMX  Cede  -  The  first  three  digits  of  a  seven  digit  telephone 

number. 

ether  Common  Carrier  (OCC)  -  A  communications  common  carrier 
ether  than  AT&T. 

Flain  Old  Telephone  Service  (POTS)  -  Ordinary  long  distance 
telephone  service  (AT&T  MTS) . 

Frefix  -  The  first  three  digits  of  a  seven  digit  telephone 
rumbe  r . 


Private  Eranch  Exchange  or  Private  Automatic  Branch  Exchange 

(PBX)  -  A  private  phene  system  connected  to  the  public  tele¬ 
phone  network  which  permits  internal  routing  and  switching 
cf  calls. 


Private  Line  -  A  point-to-point  circuit  with  no  connection 
to  a  F3X  cr  network.  Usually  a  special  circuit  such  as  a 
fire  or  guard  telephone,  or  a  circuit  used  to  intercom  set 
computers. 


notary  or  Pulse  Dial  -  A  signalling  method  which  generates 
pulses  (a  pulse  being  defined  as  a  single  impulse  of  a  tele¬ 
phone  dial)  to  indicate  telephone  digits. 

Service  Areas  -  A  gecgraphi-al  area  within  which  AT5I  WATS 
calls  may  he  completed  (outward  WATS)  or  originated  (inward 
WATS).  Interstate  WATS  is  offered  in  the  form  of  six 

geographical  areas  callec  service  Areas  (formerly  Banda). 
Service  Area  1  includes  the  states  adjacent  to  the  state  in 
which  the  call  is  originated  and  each  hiaher  numbered 
Service  Area  adds  a  larger  geographical  area  to  the  lower 
cumbered  Service  Area(s).  Service  Area  5  WATS  permits 
calling  tc  anywhere  within  the  continental  United  States 
(outside  cf  the  state  in  which  the  call  was  originated). 
Service  Area  6  adds  Alaska  and  Hawaii. 


Specialized  Common  Carrier  (SCC)  -  A  communications  common 
carrier  offering  telecommunications  services  between  two  or 
lore  points  to  large  volume  users. 


95 


AD-A140  596  SPECIALIZED  COMMON  CARRIERS:  LONG  DISTANCE  ALTERNATIVES  f/1 
FOR  MILITARY  INSTALLATIONS! U)  NAVAL  POSTGRADUATE  SCHOOL 
MONTEREY  CA  S  L  KL1NGLER  MAR  84 


UNCLASSIFIED 
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MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  of  STANDARDS- I963-A 


Switched  Hetvork  -  A  network  consisting  cf  customers  or 
subscribers  connected  to  switching  centers  (central  offices) 
which  are  interconnected  ty  a  series  of  other  switches. 
Rather  than  using  a  full-time  physical  connection  ba-.ween 
two  users  or  locations  (such  as  a  private  line)  ,  a  call  is 
completed  via  temporary  connections  between  switching 
centers  and  switches. 

Tariff  -  The  published  rate  for  a  specific  unit  of  equip¬ 
ment,  facility,  or  type  of  service  provided  by  a  communica¬ 
tions  ccsmcn  carrier. 


Tie  line  -  A  direct  circuit  between  two  PBXs. 


Trunk  -  A  circuit  between  switchboards  or  PBXs  or  between  a 
switchboard/PBX  and  a  telephone  Central  office. 

Universal  Termination  -  An  SCC  tern  for  the  capability  to 
call  any  location  in  the  continental  United  States  and  seme 
ether  locations  froi  specific  cities  that  are  on  the  SCC 
network.  Sometimes  referred  to  as  Universal  Calling. 


Usage  Sensitive  Pricing  -  A  pricing  system  that  charges  for 
calls  based  on  one  cr  more  of  the  following:  duraticn  of 
call,  rate  period,  mileage,  or  total  usage. 

fide  Area  Telecommunications  Service  (BATS)  -  An  ATS? 
service  which  provides  a  special  line  allcwisg  the 
subscriber  to  make  call3  to  any  location  within  a  specific 
zone  cr  Service  Area  cn  a  direct  distance  dialing  basis  at  a 
reduced  rate. 
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££US£I2  £ 

1BZ1  COOS  ABC  PBEFZ1  LISTING  FOB  NCI  NETWORK 

<16  Noveaber  1983> 


Area  Code  201 

201  221  224  225 
243  245  246  247 
266  267  268  272 
297  299  *21  322 
339  340  342  343 
365  366  368  371 
386  367  388  390 
434  435  436  437 
457  460  461  463 
480  481  482  483 
526  527  533  538 
§61  §64  565  567 
595  596  599  621 
641  642  643  645 
665  667  668  670 
688  690  692  694 
743  744  745  746 
761  762  763  765 
792  794  795  796 
837  843  644  845 
667  668  669  871 
893  894  895  898 
942  943  944  945 
969  977  961  983 


226  227  228  231  232  233  235  238 
248  249  251  254  256  257  259  261 
273  276  277  278  279  283  284  285 
*24  325  326  328  330  332  333  334 
344  345  348  351  352  353  354  355 
372  373  374  375  376  377  379  381 
393  394  399  420  423  427  428  429 
438  440  441  442  444  445  447  459 
46  4  4  6  5  4  6  7  4  6  8  4  6  9  4  7  0  47  1  4  7  2 
484  465  486  487  488  489  494  499 
539  540  541  543  545  546  547  548 
568  ?€9  570  572  574  575  581  582 
622  623  624  625  627  628  631  632 
646  648  649  652  653  654  656  658 
672  673  674  675  676  677  678  684 
696  699  722  724  725  731  733  736 
748  750  751  752  753  754  755  756 
766  772  773  777  778  779  783  785 
797  798  820  821  822  823  824  826 
846  £51  854  657  858  861  862  863 
873  677  878  880  881  882  884  885 
923  925  926  931  932  933  935  936 
947  952  95?  956  961  963  964  965 
984  965  96 1  989  991  992  993  994 


239 

262 

287 

335 

356 

382 

430 

451 

473 

522 

549 

585 

634 

659 

685 

738 

757 

789 

828 

864 

886 

937 

966 

997 


24  1 
263 
288 
336 
360 
384 
432 
455 
474 
523 
558 
589 
635 
661 
686 
740 
759 
790 
833 
865 
687 
939 
967 
998 


242 

265 

2e9 

3  38 
361 
385 

4  33 
4  56 
478 
524 
560 
592 
636 
662 
667 
742 
760 
791 
836 
866 
889 
941 
968 
999 


lrea  Code  202 


****Entire  Area  Code  Is  Served**** 


Area  Code  203 


222 

223 

224 

225 

226 

227 

229 

232 

233 

234 

235 

2  36 

237 

238 

239 

241 

242 

243 

244 

24  6 

247 

248 

249 

252 

254 

255 

259 

261 

265 

268 

269 

271 

272 

273 

277 

278 

279 

261 

282 

28  4 

285 

2  86 

288 

289 

3  22 

323 

324 

425 

327 

32  8 

*29 

332 

333 

334 

335 

336 

348 

356 

257 

358 

359 

366 

*67 

368 

371 

*72 

373 

374 

375 

377 

378 

382 

384 

385 

386 

387 

369 

393 

397 

432 

436 

453 

457 

467 

468 

469 

481 

484 

488 

4  92 

49  3 

494 

495 

497 

521 

5  22 

523 

524 

525 

527 

52  8 

529 

530 

531 

544 

«47 

546 

*49 

552 

561 

562 

563 

565 

566 

568 

569 

576 

579 

582 

583 

§84 

§89 

§91 

592 

*94 

621 

622 

623 

624 

625 

627 

6  28 

629 

633 

634 

637 

6  43 

644 

64  6 

§47 

649 

651 

653 

655 

656 

658 

6  59 

661 

€66 

667 

668 

673 

674 

677 

678 

663 

688 

693 

721 

722 

725 

7  26 

727 

728 

747 

762 

771 

772 

773 

776 

777 

778 

783 

784 

785 

787 

7  99 

793 

725 

799 

e27 

£28 

£34 

838 

64  6 

£47 

852 

853 

854 

86§ 

866 

869 

871 

872 

874 

111 

111 

678 

<68 

891 

972 

92  6 
987 

929 

932 

933 

934 

937 

944 

945 

947 

964 

965 

lxea  Code  205 

its  m  ill  m 

344  361  365  379 
453  456  457  460 

lit  111  lit  ill 


23 


261  262  263 

320  321  322 

399  424  425 

470  471  473  . 

ill  til  in  m 


IS 


i?  m  \u  in  m 

HI  Si?  513  .‘11  Si?  SI?  SIS  38 
'8  38  ill  US  til  til  38 
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€74  €75  €78  679  681  690  694  699  741  744  772  776  780  781  783 
785  78§  787  788  791  798  822  823  828  830  832  833  834  836  837 
838  641  649  852  853  854  856  859  868  870  871  876  877  879  881 
882  883  895  923  925  928  933  934  938  939  942  945  950  951  956 
967  969  972  973  979  987  988  99  1 


lraa  Code  206 

220  223  226  228 
248  251  255  271 
326  328  <29  343 
394  421  431  432 
485  466  487  488 
575  583  587  621 
641  643  €44  655 
746  747  762  763 
784  788  789  821 
859  872  678  881 
955  977  991  994 


232  233  234 
277  2ei  282 
344  345  346 
433  442  447 
522  523  524 
622  623  624 
656  662  672 
764  767  771 
822  823  824 
e8  2  883  885 
995  996  997 


235  236  237 
283  284  285 
361  362  363 
451  453  454 
525  526  527 
625  626  628 
682  721  722 
772  773  774 
827  828  836 
932  933  935 


241  242  243 
292  322  323 
364  365  367 
455  464  467 
542  543  545 
630  631  632 
723  725  742 
775  776  778 
838  839  842 
937  9  38  941 


244  246 
324  325 
382  392 
481  483 
546  547 
633  634 
743  745 
782  783 
852  854 
946  947 


lraa  Coda  208 

286  222  234  336 
284  285  286  422 


338  342  343  344  345  362  375  376  377  378  383 
888  929 


lraa  coda  209 
221  222  224  225 
266  2  6  8  27  5  276 
441  442  443  445 
478  481  484  485 
538  545  57 1  572 
§41  942  §43  944 


226  227  228  229  233  237  247  251  252  255  2€4 
291  292  294  297  298  299  431  432  435  436  439 
449  453  462  463  464  465  466  467  473  474  477 
486  4€7  488  521  522  523  524  526  527  529  537 
*75  576  577  578  579  834  864  869  883  888  931 
§46  548  951  952  957  982  983 


lraa  Coda  212 


♦♦♦♦Bntira  Area  Coda  Is  Sarvad**** 


lraa  Coda  213 


♦••♦Batira  lraa  Coda  Is  saraad**** 


lraa  Coda  2ia 

221  222  223  224 

ill  III  ill  III 

at  in  in  in 
is?  m  in  sit 

426  428  434  436 
464  465  466  471 

III  HI  HI  111 

641  €42  €43  644 
670  671  €76  680 

III  III  111 

in  in  in  us 

lei  eee  esc  89i 
§43  944  946  948 
993  995  996  997 


225  226  227 
24  5  247  248 
266  *69  270 
296  297  298 
340  *41  343 

11?  Ill  ill 

437  438  442 
475  4€«  487 

HI  11?  Ill 

647  €51  652 
68 1  €6e  689 

7p  7€0  761 

its  in  m 

892  893  894 
954  SCO  969 


228  229  231 
81  82  81 
St  Hi  HI 


III  lil  III 

445  446  450 
492  494  495 
556  557  559 
596  597  620 
653  655  658 
690  691  692 
742  744  745 
767  780  783 

111  II?  Ill 

920  924  931 
980  982  985 


233  234  235 
254  255  256 
278  279  285 

11?  Ill  111 

374  375  376 
420  421  422 
453  456  458 
521  522  526 
561  565  566 
630  631  634 
659  660  661 
696  698  699 
746  7«7  748 
784  785  786 

111  HI  H? 

933  934  939 
986  987  988 


236  238 

ill  ill 
111  III 

523  424 
162  <13 
528  530 

111  111 

?ts  ttt 

78?  Ill 

§11  111 
3X1  942 
991  992 


SV25!4?23S1?4 

ill  ill  ill  ill 


225  226  227  226  229  231  232  233  234  235  238 

ill  ill  ill  ill  ill  8t  81  81 151  8t  8? 


98 


lltt  Code  217 

328  332  333  337  304  351  352  35< 

424  425  428  429  483  467  488  4Sj 

m  in  in  it! 626  629  636  7U' 


359  364  367  384 
496  498  522  523 
753  782  785 


98  425  423 


\i1  528 
J88  789 


UnilVsii  s’  m  m  in  m  in  in 

426  427  428  429  432  434  436  440  441  442  443 

449  456  458  461  462  464  465  467  473  478  481 

486  469  493  520  547  556  622  623  625  627  63 

654  657  653  67i  674  67*  ' 

74  9  7  5  9  7  6  2  76  3  76  9 


m 


664  693  733  73 
836  838  844  845  853 


272  277 
422  423 
444  445 
482  483 
633  637 
738  744 
881  882 


282  283 
424  4  25 
446  447 
484  485 
638  639 
745  747 
883  864 


99 


885  866  687  923  S24  931  932  933  937  938  942  944  947  949  962 
972  97“  S6C  981  989 


358  ... 
384  36 
426  4  2 
444 
466 


Jraa  coda  301 

221  222  223  224 
237  238  239  242 
258  260  261  262 
277  276  279  282 
*96  297  29e  299 
337  338  340  341 
362  363  364 
386  388 
...  428  429 
444  445  447  448 
466  467  468  469 
486  488  490  492 
£26  528  £29  530 
549  551  552  557 
575  576  *77  578 
597  596  599  621 
636  641  643  644 
662  663  664 
678  679  681 
727  '28  730 
748  749  751 
766  768  770  771 
790  791  792  793 
825  627  828  829 
843  e44  645  846 
658  859  661  864 
877  878  679  88  1 
699  921  922  923 
943  944  945  946 
963  964  967  96  8 
988  992  995  997 


661 

677 

725 

74 


225  226  227 
243  244  247 
263  265  266 
283  264  285 
320  321  322 
34  2  343  344 
265  266  367 
390  291  393 
431  422  433 
449  452  454 
47  2  473  474 
493  494  495 
531  522  534 
559  561  563 
582  563  585 
622  623  624 
64  6  647  649 
665  666  667 
682  665  686 
731  732  733 
75  2  753  754 
77  2  773  774 
"  795  796 

833  834 
648  849 
865  866  867 
682  £63  886 
92  4  9  2  5  926 
947  948  949 
96  9  9  7  2  9  73 


794 
83  1 
64  7 


226  229  231 
248  249  251 
267  268  269 
286  288  289 
323  325  327 
345  353  352 
368  371  372 
394  396  397 
434  435  436 
455  457  459 
476  477  479 
496  497  498 
536  537  539 
564  565  566 
567  588  589 
625  627  628 
651  652  653 
668  669  671 
687  688  692 
734  735  736 
757  758  760 
775  776  779 
797  798  799 
835  836  837 
650  851  852 
868  869  870 
886  889  890 
927  929  933 
951  952  953 
974  977  981 


232  233 
252  253 
270  271 
291  292 
328  329 
353  354 
374  376 
420  421 
437  439 
460  461 
481  482 
521  522 
542  543 
567  568 
592  593 
629  630 
654  655 
672  673 
694  6 95 
739  741 
761  762 
781  784 
820  821 
838  839 
853  854 
871  873 
891  894 
935  936 
954  955 
982  9  83 


234 
254 
272 
293 
332 
355 
377 
422 
441 
462 
483 
523 
544 
569 
594 
632 
656 
674 
699 
742 
763 
787 
822 
840 
855 
874 
896 
9  37 
956 
984 


235  236 
255  256 
273  276 
294  295 
335  336 
356  357 
379  383 
423  424 
442  443 
464  465 
484  485 
524  525 
546  547 
572  574 
595  596 
633  634 
657  659 
675  676 
721  723 
744  745 
764  765 
786  789 
82  3  8  24 
841  842 
856  857 
875  876 
897  898 
939  942 
957  962 
986  967 


Isaa  Coda  302 

>3  m  iti  ??8, 

773  774  792  798 


366  368  421  428  429  451  453  454  475  478  571 
652  €54  655  656  658  731  737  738  762  764  772 
834  636  992  994  995  998  999 


Ira a  Coda  303 

221  2 23  224  226 
277  278  279  284 
299  320  321  322 

m  m  in  ns 

428  429  430  431 
454  455  457  458 

§1!  213  HI  HI 
ill  11!  ill  II! 

€36  639  642  649 
671  673  674  678 

lit  lit  ill  in 

Hi  lit  ill  in 

669  890  692  893 
958  S66  572  973 


230  231 
288  289 
330  333 
’61  363 
*98  399 
440  441 
466  469 
494  495 
549  551 
578  579 
623  624 
651  €52 
664  685 

11  111 

in  In 

896  898 
977  978 


232  233  234 
291  292  293 
337  339  340 
364  366  367 
420  421  422 
442  443  444 
471  472  473 
497  499  526 
560  561  564 
584  587  590 
628  629  630 
654  659  663 
666  687  688 
737  740  741 
770  771  772 
794  795  797 
839  841  85' 
922  934  93_ 
979  980  985 


235  237  238 
294  295  296 
341  343  344 
370  371  373 
423  424  425 
447  449  450 
475  477  480 


53 

56 


lllo 

m 

665  666  667 
690  691  692 


591  59; 
631  63; 


744 

773 


239 

297 

350 

377 

426 

451 

481 

ill 

£94 

634 

669 

693 


273 

298 

351 

111 
4  52 
4  82 

595 

635 

670 

694 


lit  in  m  in 


798  799  820 
851  855  861 
936  937  938 
986  987  988 


8i 
947 
989 


§: 

8< 

948 


(II 


81*^al3«T42 

394  547  722  727 
899  925  549  965 


243  277  336  342  343  344  345  346  347  348  357 
744  747  755  756  757  766  768  776  840  843  845 
568  564  988 


lraa  Coda  305 

ill  ill  ill  Hi 

281  282  264  285 
343  345  350  351 

ffl  ffl  ill  ill 

447  448  449  454 
476  484  485  486 
528  '29  '31  532 
§51  5*2  5'3  554 
576  577  '78  579 
593  594  §9'  596 
834  635  831  638 
655  656  657  659 
€74  677  678  681 
696  699  721  722 
744  746  747  748 
765  766  767  769 
793  757  821  822 
837  840  841  842 
858  e59  861  862 
884  eS5  €86  887 
521  922  523  925 
941  942  943  944 
566  567  568  969 


Hi  Hi  Hi 

291  293  295 
*52  357  358 
87  3§9  398 

32  4*3  434 
56  457  458 
90  «91  492 

33  '34  537 
56  !'7  558 
80  581  582 
98  620  621 
42  643  644 
60  661  662 
83  684  685 
26  721  732 
49  751  754 

1  772  774 
3  824  825 

3  844  845 

4  865  86  6 
8  889  891 
6  927  928 

5  546  947 
1  972  973 


hi  m  m 

298  299  324 
361  365  371 
399  420  421 
435  439  441 
462  463  467 
492  521  522 
538  541  543 
555  561  563 
583  584  585 
622  624  625 
645  646  647 
663  665  666 
686  687  688 
733  734  735 
756  757  758 
776  781  782 
828  830  831 
848  849  850 
868  869  871 
893  894  895 
929  931  932 
948  949  952 
974  975  979 


247  248  251 
273  274  275 
325  326  327 
372  373  374 
422  4  23  4  24 
442  443  444 
469  472  473 
523  524  525 
544  545  547 
564  565  566 
586  587  588 
626  627  628 
649  650  651 
667  669  671 
689  691  693 
736  737  739 
759  761  762 
785  786  788 
832  833  834 
851  854  855 
873  874  876 
896  897  898 
935  936  937 
961  962  963 
981  983  985 


m  m 

331  339 
377  379 
42'  426 
445  446 
474  475 
526  527 
548  550 
§68  5l3 
591  592 
629  633 
652  653 
672  6l3 
€94  695 
741  742 
763  764 
791  792 
835  836 
856  857 
877  883 
899  920 
S39  940 
964  965 
987  989 


lraa  Coda  309 
€37  655  671  672 
692  693  €54  697 
788  791  792  793 


67  3  6  7  4  6  7  5  6  7  6  6  79  6  8  2  6  8  5  6  86  6  8  8  €S0  691 

698  €99  745  751  752  755  757  762  764  786  787 

794  796  797  798  799 


lraa  Coda  312 


****Entira  lraa  Code  Is  ser*ad*a*a 


iraa  Coda  313 

221  222  223  224 
252  *54  255  25  6 
274  275  276  27  7 
292  292  294  295 

HI 15  Ill  HI 

ill  ill  ill  515 
891  W  83l  8?? 

493  494  455  496 
532  533  '24  535 
'47  548  §49  551 
§66  §67  §6e  569 
*84  585  588  589 


2  26  232 
259  261 
280  281 
297  298 
343  344 
*€2  363 


4'9  463 
4*9  481 

m  in 

m  m 


658  659 
€62  683 


234  235 
264  267 
283  234 
323  326 
348  349 
366  368 
391  393 
434  435 

155  SIS 


595  621 
642  643 
662  663 
685  686 


237  238  239 
268  270  271 
285  286  287 
331  332  333 

ill  15?  155 

394  397  398 
437  441  442 


i il  ns  III  5SJ  Hi  Hi  HI  III  III  III 


485  486  487 

m  m  in 

155  151  II? 

623  624  625 
644  645  646 

115  ill  IIS 
ill  515  ?if 


245  247 
272  273 
288  291 
334  335 

S5“  155 

399  420 
444  44§ 
471  472 
491  492 
'28  531 
§45  546 
'64  565 
§82  583 
626  627 
647  649 
669  671 
694  695 

51 S  5i» 


I, 


Area  Code  401 


438  456  457  461 


Area  Code  402 

221  23e  253  271 
334  33S  341  34  2 
399  421  422  423 
471  472  473  474 
551  553  554  556 
742  779  780  781 
794  795  796  797 

Area  Code  404 


221 

223 

225 

231 

257 

261 

262 

266 

329 

344 

346 

349 

378 

391 

392 

393 

432 

433 

434 

435 

455 

457 

458 

461 

487 

489 

491 

493 

533 

541 

556 

564 

631 

633 

634 

636 

733 

736 

737 

73  8 

768 

790 

791 

792 

871 

€72 

€73 

874 

922 

923 

925 

926 

946 

948 

949 

951 

972 

973 

974 

975 

999 


lrea  Code  405 

231  232  235  236 
341  348  350  354 
*99  4  24  427  460 
631  €32  634  636 
732  733  734  736 
794  799  €40  841 

Area  Code  408 

224  225  226  227 

m  m  m  w, 

11!  m  m  ill 

446  448  449  455 
629  633  662  663 

m  nt  m  ?is 

946  947  §70  971 
994  995  §96  997 

Area  Code  409 

m  m  m  m 

796  822  123  832 
899  9*5  935  938 


246  247 

252 

253 

255 

272 

273 

274 

275 

276 

277 

336  351 

353 

379 

397 

399 

421 

431 

433 

434 

4  37 

463 

>  464 

467 

521 

525 

528 

572 

574 

62 1 

647 

722 

727  728 

732 

737 

738 

739 

751 

761 

776 

781 

785 

826  €27 
94  9  555 

828 

831 

861 

863 

865 

884 

885 

886 

934 

280 

1  281 

289 

291 

292 

293 

294 

330 

331 

332 

333 

344  345 

346 

346 

359 

390 

391 

3  92 

3  93 

397 

398 

435 

>  444 

44  9 

451 

453 

455 

457 

4  64 

466 

467 

470 

475  476 

477 

483 

488 

489 

493 

4  96 

498 

536 

541 

558  559 

571 

57  2 

592 

593 

633 

691 

731 

733 

734 

782  763 

784 

7€5 

786 

787 

788 

7  89 

790 

791 

792 

798 

;  894 

895 

896 

962 

977 

978 

233  237 

238 

239 

241 

243 

244 

247 

252 

255 

256 

284 

286 

288 

289 

292 

294 

296 

299 

320 

321 

325 

351 

1  352 

355 

361 

362 

363 

366 

371 

372 

373 

377 

394 

396 

399 

420 

422 

424 

425 

4  26 

427 

428 

429 

436  441 

442 

445 

446 

447 

448 

4  49 

451 

452 

454 

463 

1  466 

469 

471 

474 

475 

476 

477 

478 

482 

483 

496  498 

521 

522 

523 

524 

525 

526 

527 

529 

5  30 

56  5  572 

577 

581 

586 

587 

588 

592 

6  22 

€24 

627 

653  656 

658 

659 

681 

688 

691 

6  96 

699 

722 

724 

739  752 

753 

755 

758 

761 

76  2 

763 

765 

766 

767 

793  794 

796 

7S€ 

799 

823 

82  8 

843 

860 

86  3 

868 

875  876 

881 

885 

890 

892 

894 

897 

898 

899 

921 

928  929 

934 

936 

938 

939 

941 

942 

943 

S44 

945 

952 

!  953 

955 

957 

961 

962 

963 

964 

968 

969 

971 

977 

1  979 

981 

982 

987 

991 

992 

993 

996 

997 

998 

239  270 

271 

272 

278 

292 

321 

324 

3  25 

329 

340 

360  364 

366 

373 

376 

381 

387 

390 

391 

392 

396 

47  8  491 

495 

521 

523 

524 

525 

528 

556 

599 

6  30 

670  672 

677 

681 

682 

685 

686 

691 

721 

722 

728 

737  745 

751 

752 

755 

769 

771 

781 

787 

789 

793 

84  2 

!  843 

84  8 

94  2 

943 

946 

947 

948 

949 

990 

9  96 

238 

1  241 

243 

244 

245 

246 

24  7 

248 

249 

251 

252 

25 8 

1  259 

262 

263 

264 

265 

266 

267 

268 

269 

270 

*7S 

>  *80 

281 

284 

286 

287 

288 

289 

292 

293 

294 

i  335 

336 

338 

353 

3  54 

356 

358 

365 

370 

371 

*95 

>  lS9 

422 

423 

424 

425 

426 

4  27 

429 

438 

443 

2 

! 

475 

476 

484 

491 

496 

554 

559 

575 

578 

675 

1  668 

720 

721 

723 

725 

727 

729 

730 

132 

733 

m  in 

III 

74  2 
867 

III 

744 

923 

745 

925 

746 

926 

747 

942 

748 

943 

749 

945 

97  2 
998 

!  973 

1 

977 

978 

980 

984 

985 

9  86 

987 

988 

993 

,  UJ 

696 

764 

722 

765 

724 

766 

727 

768 

735 
76  9 

Ilf 

in 

740 

786 

744 

794 

83  3  8  3  5 

838 

839 

842 

845 

846 

8  60 

866 

892 

8S8 

942  945 

948 

962 

963 

982 

983 

985 

986 

989 

103 


si* 

22$**23 

*12 

225 

22  7 

228 

231 

232 

234 

237 

241 

242 

243 

244 

245 

246 

247 

255 

25  6 

257 

261 

262 

263 

264 

266 

269 

271 

273 

276 

277 

279 

2  e  i 

282 

28  3 

284 

265 

287 

286 

321 

3  22 

323 

325 

327 

328 

3  29 

i31 

333 

’35 

337 

339 

341 

343 

344 

345 

351 

355 

3  56 

359 

36  1 

362 

*63 

364 

366 

367 

371 

372 

373 

374 

375 

378 

381 

3  91 

392 

293 

394 

396 

421 

422 

423 

429 

430 

431 

433 

4  34 

437 

438 

439 

441 

442 

445 

446 

456 

461 

462 

464 

466 

468 

469 

471 

481 

482 

4  84 

4  86 

487 

4  93 

495 

521 

523 

527 

531 

533 

537 

539 

553 

561 

562 

563 

564 

565 

566 

569 

571 

£73 

578 

583 

566 

587 

596 

621 

622 

624 

6  26 

628 

633 

636 

637 

642 

643 

64  4 

64  7 

653 

655 

661 

663 

664 

665 

6  68 

672 

673 

675 

677 

678 

£81 

68  2 

68  3 

667 

725 

728 

731 

734 

737 

741 

745 

746 

751 

754 

761 

765 

76  6 

767 

771 

773 

774 

775 

777 

778 

781 

782 

784 

765 

787 

788 

789 

793 

795 

621 

822 

623 

824 

828 

82  9 

8  30 

831 

632 

833 

634 

635 

636 

837 

838 

640 

843 

846 

847 

854 

855 

856 

857 

659 

863 

864 

865 

669 

87  2 

67  3 

661 

882 

884 

885 

892 

921 

922 

923 

925 

9  28 

531 

936 

£37 

941 

94  8 

561 

963 

967 

Ire  a 

Code 

413 

44  2 

443 

445 

44  7 

44  8 

454 

499 

£25 

532 

533 

534 

5  36 

538 

539 

543 

£47 

557 

562 

566 

567 

568 

56  9 

57  5 

583 

589 

592 

593 

594 

596 

598 

623 

637 

655 

684 

698 

730 

732 

733 

734 

736 

737 

739 

781 

782 

783 

785 

766 

787 

788 

78  9 

S55 

ire  a 

Code 

414 

224 

225 

226 

228 

24  1 

242 

243 

246 

251 

252 

255 

2  57 

258 

259 

263 

264 

*€§ 

269 

271 

272 

273 

274 

276 

277 

278 

281 

282 

289 

291 

321 

327 

334 

338 

*42 

*44 

347 

351 

352 

353 

354 

3  55 

357 

358 

367 

272 

374 

375 

377 

38  3 

384 

399 

421 

422 

423 

425 

4  38 

442 

444 

445 

447 

449 

452 

453 

456 

457 

458 

459 

461 

462 

46  3 

4  64 

466 

467 

475 

476 

477 

481 

482 

483 

527 

529 

533 

535 

541 

542 

543 

544 

545 

546 

547 

548 

549 

551 

55  2 

553 

554 

562 

564 

565 

583 

6  26 

629 

631 

632 

633 

634 

636 

637 

639 

643 

644 

64  5 

647 

649 

652 

6  54 

656 

657 

6*8 

662 

668 

671 

672 

675 

677 

678 

675 

681 

688 

691 

6  92 

693 

694 

6  97 

744 

747 

753 

761 

76  2 

"64 

765 

76  8 

769 

771 

774 

778 

781 

782 

783 

784 

765 

786 

795 

797 

758 

799 

835 

843 

844 

857 

859 

871 

872 

873 

678 

866 

921 

922 

923 

929 

931 

933 

935 

936 

937 

961 

962 

963 

964 

999 

ire  a 

,  Code 

415 

♦♦♦♦Entire  lrea  code  Is  Served**** 

lrea 

,  Code 

417 

623 

624 

625 

64  9 

673 

725 

732 

736 

742 

743 

744 

753 

759 

765 

781 

782 

831 

633 

836 

862 

664 

865 

86  6 

869 

881 

882 

883 

885 

887 

lrea 

Code 

419 

240 

241 

242 

243 

24  4 

245 

246 

247 

248 

249 

255 

259 

359 

381 

382 

385 

389 

433 

470 

471 

472 

473 

474 

475 

4  76 

478 

531 

534 

535 

536 

537 

625 

626 

627 

661 

666 

684 

691 

693 

698 

726 

727 

729 

825 

8  26 

629 

636 

637 

838 

841 

655 

865 

866 

867 

872 

874 

875 

877 

878 

882 

685 

891 

693 

936 

lrea 

,  Code 

501 

Hi 

ill 

HI 

37  Q 
660 

371 

661 

372 

663 

373 

664 

374 

666 

^5  8 

W 

433 

821 

834 

490 

835 

647 

851 

668 

888 

897 

945 

961 

982 

985 

988 

lrea 

Code 

502 

222 

226 

225 

231 

239 

241 

24  4 

245 

267 

361 

363 

366 

367 

368 

4  23 

425 

426 

429 

447 

44  8 

449 

451 

452 

454 

456 

458 

459 

491 

499 

540 

560 

561 

£62 

566 

56  8 

569 

571 

580 

581 

582 

583 

584 

585 

£87 

589 

104 


589  634 


278  279 
346  347 
368  377 
441 
521 
566 


488 

581 


€37 

891 


635 

636 

€37 

i'2 

774 

775 

776 

778 

893 

895 

896 

897 

922 

S3^ 

955 

957 

S€4 

966 

968 

969 

e 

503 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

237 

23  8 

239 

240 

241 

242 

243 

244 

24  5 

2  46 

248 

249 

251 

254 

255 

256 

257 

280 

281 

282 

283 

284 

2  85 

286 

287 

288 

2S3 

294 

295 

297 

341 

342 

343 

344 

345 

362 

363 

364 

370 

378 

390 

393 

399 

461 

465 

4  84 

4  85 

581 

5  85 

588 

620 

621 

€27 

628 

629 

€30 

631 

632 

635 

636 

637 

638 

639 

640 

641 

€44 

645 

646 

647 

648 

649 

652 

653 

654 

6  55 

656 

657 

658 

€€3 

665 

666 

667 

668 

681 

682 

683 

684 

685 

686 

687 

688 

726 

741 

74  3 

746 

747 

745 

760 

761 

771 

774 

775 

777 

790 

£SQ 

896 

933 

935 

937 

995 

998 

a 

504 

244 

245 

246 

284 

255 

260 

261 

262 

271 

2  72 

273 

275 

277 

282 

283 

286 

288 

291 

292 

293 

334 

340 

341 

342 

343 

344 

*48 

349 

355 

356 

357 

358 

359 

361 

362 

363 

364 

366 

367 

379 

381 

382 

383 

387 

388 

389 

391 

392 

393 

394 

399 

431 

443 

454 

455 

456 

464 

466 

467 

468 

469 

4  82 

483 

484 

4  86 

‘22 

523 

52  4 

525 

527 

528 

529 

561 

563 

566 

568 

569 

575 

!87 

588 

58  9 

594 

595 

596 

627 

642 

654 

656 

662 

664 

665 

€82 

684 

686 

€89 

721 

722 

729 

733 

734 

7  37 

738 

749 

766 

771 

774 

77  5 

778 

821 

822 

826 

827 

831 

832 

833 

834 

835 

851 

861 

86  5 

866 

868 

872 

873 

876 

879 

885 

887 

888 

889 

e97 

89  9 

922 

923 

524 

925 

926 

927 

928 

942 

943 

944 

945 

S49 

950 

Irea  Code  505 
24  2  2  4  3  247  25  5 
296  256  299  344 
845  646  648  865 


Area  Code  507 

281  262  264  285 
867  876  532 


256 

2€2 

264 

265 

266 

268 

277 

281 

292 

293 

294 

34  5 

765 

766 

821 

822 

831 

836 

841 

842 

843 

844 

867 

869 

873 

877 

881 

8  83 

884 

888 

8  92 

897 

898 

286 

287 

288 

289 

356 

365 

367 

533 

545 

753 

775 

Ire a  Code  512 
220  221  222  223 
243  244  246  247 
267  270  ?71  272 
34  1  34  2  *4  3  34  4 
421  423  425  428 
448  451  452  453 
474  475  476  477 
532  533  ‘34  536 
“  '  111  622 


581  585 
€36  €4' 


€67  6^0 


224  225  226 
250  251  255 
?82  288 
*46  349 

in  ^ 


1Z! 

432 

454 


€4^  648 


661  €62 
687  688 
737  748 
838  643  645  851 
887  888  892  921 
943  575  SSI  992 


5Il  Hi 


458  459 
478  479  480 
541  542  544 
‘  624  625 
€f 0  651 
€73  674 
692  694  695 
797  8<1  822 
852  653  854 
522  923  924 
993 


in 

67  1 


227  228  229 
256  259  261 
289  299  327 
350  366  381 
435  436  441 
4€4  465  467 
482  492  493 
546  548  560 
626  627  628 

67§  fft 
696  698  699 
824  826  828 
855  857  870 
925  926  927 


230  231  233 
262  263  264 
328  329  333 
383  385  387 
442  443  444 
469  470  471 
494  495  496 
572  573  575 
629  630  631 
655  656  657 
680  681  682 

m  m  sis 

881  882  883 
928  929  933 


241  242 
265  266 
337  340 
397  399 
445  447 
472  473 
497  531 
576  578 
633  635 
658  659 
684  686 
735  736 
836  837 
884  886 
937  939 


Iraa  Code  513 

220  221  222  223 

m  m  m  as 


224  225  226  227  228  229  231  232  233  234  236 

ftt  is?  hi  ai  m  m  m  &  in  m  m 

. .  i 
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105 


420 

421 

4 22 

423 

42  4 

425 

426 

429 

433 

4  34 

435 

4  39 

443 

445 

449 

451 

454 

457 

46  1 

46  2 

467 

471 

474 

475 

476 

481 

482 

489 

499 

521 

522 

527 

528 

530 

531 

533 

53  6 

539 

541 

542 

551 

553 

554 

557 

559 

561 

562 

562 

56  5 

56  6 

568 

569 

574 

575 

576 

579 

5  83 

589 

591 

595 

598 

621 

624 

625 

€2  9 

631 

632 

641 

647 

651 

659 

661 

662 

665 

671 

677 

681 

683 

684 

721 

722 

724 

729 

731 

732 

733 

7  34 

737 

738 

741 

742 

743 

745 

74  6 

74  8 

749 

751 

752 

753 

755 

756 

761 

762 

763 

765 

769 

771 

772 

77  7 

779 

762 

786 

767 

791 

793 

794 

797 

820 

821 

322 

825 

£28 

829 

831 

832 

835 

836 

837 

841 

845 

84  8 

849 

851 

852 

353 

854 

859 

661 

862 

66  3 

£64 

865 

866 

867 

868 

870 

871 

872 

873 

374 

878 

879 

882 

885 

89  0 

891 

896 

89  8 

921 

922 

923 

931 

941 

943 

948 

950 

561 

564 

96  9 

97  2 

977 

979 

984 

988 

area 

Code 

515 

223 

224 

225 

23  2 

233 

239 

24  2 

243 

244 

245 

246 

247 

255 

26  2 

263 

265 

266 

270 

271 

274 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

292 

294 

296 

834 

958 

959 

961 

964 

965 

966 

967 

981 

9e4 

586 

987 

989 

992 

993 

996 

999 

Ire  a 

i  Code 

516 

♦♦♦♦Entire 

e  Area  Coda  Is  Served**** 

Ire  a 

Code 

517 

321 

322 

323 

332 

337 

339 

349 

351 

353 

355 

363 

371 

372 

373 

374 

377 

393 

394 

482 

483 

484 

485 

487 

489 

496 

624 

625 

626 

627 

631 

636 

641 

642 

643 

64  5 

646 

651 

652 

655 

662 

663 

6  67 

675 

676 

6  84 

686 

687 

689 

694 

695 

699 

752 

753 

754 

755 

770 

771 

776 

777 

781 

790 

791 

792 

793 

79  9 

852 

835 

839 

865 

868 

882 

8  87 

892 

893 

8  94 

895 

area 

i  Cede 

518 

235 

237 

266 

270 

271 

272 

273 

274 

279 

283 

286 

346 

355 

356 

370 

371 

“72 

374 

377 

381 

382 

383 

384 

385 

386 

393 

399 

4  34 

436 

4  38 

439 

445 

44  7 

44  9 

45  3 

454 

455 

456 

457 

458 

459 

462 

463 

465 

470 

471 

472 

473 

474 

47  5 

476 

477 

482 

489 

584 

587 

6  63 

664 

674 

732 

753 

756 

765 

76  6 

76  7 

768 

783 

785 

797 

861 

864 

869 

872 

677 

882 

£85 

855 

899 

Ire  a 

i  Code 

601 

352 

253 

254 

355 

359 

562 

366 

371 

372 

373 

376 

8  25 

829 

845 

852 

856 

857 

866 

87  8 

879 

922 

924 

932 

936 

939 

944 

948 

949 

956 

957 

S60 

961 

566 

96  9 

981 

982 

987 

99  2 

Area 

i  Code  * 

602 

224 

221 

22  3 

234 

235 

256 

237 

236 

239 

241 

24  2 

243 

244 

245 

246 

247 

248 

249 

251 

25  2 

253 

254 

255 

256 

257 

25  8 

2  59 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

2  77 

278 

279 

265 

293 

29  4 

295 

296 

297 

298 

299 

323 

3  25 

326 

327 

4  35 

437 

438 

551 

573 

574 

575 

576 

577 

578 

581 

582 

583 

584 

585 

sea 

589 

621 

622 

62  3 

624 

626 

628 

629 

721 

741 

742 

743 

744 

745 

746 

747 

748 

749 

790 

791 

792 

795 

820 

829 

830 

831 

832 

833 

834 

8  35 

837 

838 

635 

84  0 

841 

642 

84  3 

846 

848 

849 

853 

856 

860 

861 

862 

863 

864 

666 

867 

86  9 

672 

873 

676 

877 

878 

879 

8  80 

881 

882 

883 

884 

885 

6  §6 

887 

88  8 

889 

890 

891 

892 

893 

894 

895 

897 

898 

899 

921 

524 

9-1 

932 

933 

954 

935 

936 

937 

938 

939 

941 

942 

943 

944 

S45 

546 

547 

94  8 

94  9 

551 

952 

953 

954 

955 

956 

9  57 

959 

S61 

962 

963 

964 

565 

966 

96  7 

568 

969 

971 

972 

973 

974 

9  75 

977 

978 

979 

981 

982 

563 

984 

985 

966 

987 

988 

990 

991 

992 

993 

994 

995 

996 

997 

998 

106 


»***£* ttftafeit** to* Jr  -..4**rf». 


Ire  a 

223 

1  <3  ^ 

606 

233 

25  2 

253 

254 

255 

257 

258 

259 

261 

266 

268 

269 

272 

273 

276 

277 

278 

283 

291 

29  2 

293 

299 

331 

341 

342 

344 

356 

359 

271 

384 

397 

431 

441 

485 

491 

493 

525 

56  5 

566 

572 

581 

586 

628 

635 

689 

727 

781 

846 

858 

873 

885 

887 

936 

939 

ire  a 

,  Code  < 

608 

221 

222 

231 

233 

23  8 

241 

244 

246 

249 

251 

252 

255 

256 

257 

258 

262 

263 

264 

26  6 

267 

J71 

273 

274 

275 

291 

362 

364 

365 

424 

437 

455 

5  92 

635 

65  5 

676 

/S2 

754 

755 

756 

764 

767 

7  98 

829 

831 

832 

833 

835 

636 

837 

83  8 

839 

84  5 

846 

849 

868 

873 

876 

879 

883 

864 

936 

993 

ire  a 

Code  i 

609 

227 

228 

234 

23  5 

29  2 

295 

29  8 

338 

342 

3  46 

354 

3  65 

392 

393 

3S4 

396 

424 

428 

429 

43  5 

445 

456 

462 

483 

541 

54  6 

547 

561 

567 

573 

£81 

582 

565 

58  6 

58  7 

589 

590 

596 

599 

627 

629 

6  33 

662 

663 

o€5 

667 

694 

695 

728 

736 

74  2 

755 

757 

767 

768 

771 

7  72 

778 

779 

7b3 

784 

766 

795 

82  9 

854 

658 

863 

86  6 

881 

882 

883 

8  88 

890 

896 

921 

933 

926 

939 

962 

96  3 

964 

966 

963 

984 

989 

Area 

Code  i 

612 

221 

222 

223 

224 

22  5 

226 

227 

228 

251 

252 

253 

255 

259 

29  1 

292 

293 

256 

297 

298 

330 

-  2  1 

332 

323 

3  34 

335 

336 

338 

339 

340 

341 

242 

343 

344 

347 

34  8 

349 

355 

356 

363 

3  70 

371 

372 

373 

374 

375 

376 

377 

378 

379 

38  7 

293 

420 

42  1 

422 

423 

424 

4  25 

426 

427 

4  28 

429 

430 

421 

432 

43  3 

434 

435 

436 

437 

438 

439 

441 

443 

445 

4  46 

447 

448 

450 

451 

45  2 

454 

455 

456 

457 

458 

459 

460 

46  1 

46  2 

463 

464 

469 

471 

472 

47  3 

474 

475 

47  6 

477 

473 

479 

481 

482 

483 

484 

487 

488 

489 

49  2 

49  7 

498 

499 

520 

521 

522 

529 

533 

534 

535 

5  36 

537 

538 

540 

541 

54  2 

544 

545 

546 

553 

558 

559 

5  60 

561 

56  6 

571 

572 

574 

588 

620 

622 

€23 

631 

632 

636 

638 

64  1 

642 

644 

645 

6  46 

647 

681 

685 

690 

696 

€98 

699 

721 

7  22 

724 

725 

7  26 

7  27 

729 

721 

733 

735 

736 

738 

739 

743 

746 

75  3 

755 

757 

770 

771 

772 

774 

776 

777 

778 

779 

780 

781 

784 

786 

788 

789 

822 

823 

824 

825 

€27 

828 

830 

821 

635 

85  3 

854 

658 

861 

€66 

869 

870 

871 

8  72 

874 

e3i 

9  84 

885 

887 

688 

890 

89  3 

894 

920 

921 

922 

924 

925 

9  26 

9  27 

929 

931 

932 

933 

924 

935 

936 

937 

938 

941 

944 

968 

977 

989 

Area 

i  Code  i 

614 

221 

222 

223 

224 

22  5 

227 

228 

229 

231 

235 

236 

237 

238 

239 

251 

252 

253 

256 

261 

26  2 

263 

265 

267 

268 

272 

27  4 

275 

276 

278 

279 

281 

291 

294 

297 

29  9 

362 

363 

36  9 

382 

383 

387 

389 

421 

422 

4  24 

431 

436 

438 

44  3 

444 

445 

451 

457 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

471 

475 

476 

481 

486 

488 

491 

492 

494 

497 

499 

524 

52e 

536 

54  8 

569 

595 

653 

654 

666 

6  87 

726 

7  46 

747 

756 

764 

766 

771 

621 

83  3 

83  6 

837 

846 

855 

860 

861 

862 

863 

864 

866 

868 

870 

871 

675 

876 

877 

678 

879 

881 

882 

885 

88  8 

889 

890 

891 

895 

S27 

965 

569 

997 

Area 

i  Code 

615 

226 

227 

228 

236 

238 

242 

244 

248 

251 

252 

254 

255 

256 

259 

262 

265 

266 

267 

269 

292 

297 

298 

320 

321 

322 

323 

3  26 

327 

329 

331 

332 

333 

344 

35  2 

253 

356 

358 

360 

361 

362 

366 

367 

373 

377 

383 

385 

386 

387 

396 

431 

435 

439 

4§7 

466 

482 

483 

494 

521 

522 

523 

£24 

525 

538 

544 

54  6 

£52 

558 

5/3 

574 

576 

577 

579 

584 

588 

6  22 

624 

629 

€32 

637 

64  2 

€45 

646 

647 

648 

6  56 

669 

673 

687 

688 

689 

690 

691 

693 

694 

69  7 

€98 

737 

741 

742 

747 

74  8 

7  49 

751 

752 

7  54 

755 

756 

757 

75  8 

764 

766 

776 

77  8 

780 

782 

790 

791 

793 

794 

7S8 

799 

821 

822 

824 

825 

822 

833 

834 

838 

842 

84  3 

847 

355 

859 

860 

865 

e67 

668 

870 

87  5 

676 

877 

87  8 

883 

835 

886 

8  89 

892 

694 

899 

922 

933 

538 

94  5 

94  7 

$66 

968 

970 

971 

974 

992 

107 


Ire  a 

Code  1 

616 

247 

241 

242 

243 

24  5 

24  6 

281 

323 

327 

329 

342 

343 

344 

345 

349 

361 

3€  3 

364 

372 

375 

381 

382 

383 

384 

385 

388 

451 

452 

453 

4  54 

455 

456 

457 

458 

459 

530 

531 

532 

534 

538 

623 

6  24 

626 

626 

629 

649 

657 

€64 

66  5 

66  8 

€69 

671 

676 

677 

679 

681 

682 

685 

691 

692 

€94 

658 

731 

770 

77  4 

784 

791 

866 

868 

874 

87  7 

878 

887 

891 

896 

897 

942 

949 

957 

ire  a 

Code  1 

617 

223 

225 

227 

229 

231 

232 

233 

235 

236 

237 

241 

2  42 

243 

244 

245 

246 

247 

250 

251 

25  3 

254 

256 

258 

259 

261 

262 

265 

266 

267 

268 

269 

272 

273 

274 

275 

276 

277 

282 

284 

286 

287 

288 

289 

292 

2S6 

293 

321 

c22 

323 

324 

325 

326 

327 

328 

329 

331 

332 

333 

335 

337 

338 

353 

354 

357 

35  8 

359 

361 

364 

365 

366 

367 

368 

376 

381 

383 

387 

389 

391 

39  2 

39  3 

395 

396 

421 

422 

423 

424 

4  26 

4  27 

429 

431 

434 

436 

437 

43  8 

43  9 

442 

444 

44  5 

449 

451 

452 

453 

454 

C 

458 

459 

461 

46  3 

46  6 

46  9 

471 

472 

479 

4  82 

483 

484 

4  88 

489 

49  1 

492 

494 

(jcc 

457 

498 

522 

523 

524 

527 

536 

542 

547 

5  52 

561 

566 

567 

569 

574 

576 

577 

57  8 

579 

581 

589 

592 

593 

594 

5  95 

596 

598 

5  99 

€20 

€23 

€25 

628 

63  3 

€35 

637 

638 

641 

642 

643 

6  46 

647 

648 

6  49 

651 

653 

€54 

65  5 

657 

€58 

661 

662 

663 

665 

666 

667 

671 

684 

6  92 

€96 

698 

720 

721 

72  2 

723 

725 

726 

727 

729 

731 

732 

734 

735 

738 

739 

740 

742 

74  3 

74  9 

752 

753 

754 

755 

756 

757 

762 

767 

76  5 

770 

773 

776 

781 

782 

78  3 

785 

786 

787 

788 

791 

792 

793 

798 

799 

821 

e25 

e28 

829 

83  2 

835 

€39 

842 

843 

845 

846 

84  8 

849 

851 

852 

853 

€55 

€56 

€60 

861 

86  2 

663 

864 

865 

868 

869 

870 

872 

875 

876 

8  77 

879 

881 

€82 

884 

885 

€66 

889 

890 

891 

892 

893 

8  94 

895 

899 

923 

924 

525 

526 

92  9 

931 

933 

935 

936 

937 

938 

942 

944 

955 

956 

957 

961 

9€  3 

5€4 

965 

567 

569 

973 

966 

987 

Ires 

i  code 

618 

234 

235 

256 

271 

27  4 

277 

332 

337 

344 

345 

397 

398 

399 

451 

452 

482 

6  24 

632 

744 

74  6 

757 

874 

€75 

Ire  a 

;  Code 

619 

221 

222 

223 

224 

22  5 

226 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

260 

262 

26  3 

264 

265 

266 

267 

268 

270 

271 

272 

273 

274 

^75 

276 

277 

27  8 

27  9 

280 

281 

28  2 

283 

284 

286 

2  87 

289 

290 

291 

*92 

293 

2  54 

295 

296 

257 

298 

299 

320 

321 

323 

3  24 

325 

327 

3  28 

340 

341 

342 

343 

34  5 

346 

347 

393 

396 

397 

398 

399 

420 

421 

4  22 

423 

424 

425 

426 

427 

428 

429 

430 

433 

4  34 

435 

4  36 

437 

438 

4  39 

440 

4  42 

443 

444 

44  5 

447 

448 

449 

450 

451 

452 

4  53 

454 

455 

4  56 

457 

456 

459 

460 

46  1 

462 

463 

4€4 

465 

466 

46  9 

4  70 

471 

474 

475 

477 

479 

480 

481 

48  3 

484 

485 

486 

487 

438 

48  9 

560 

561 

562 

563 

564 

565 

566 

56  8 

56  9 

570 

571 

57  3 

574 

575 

576 

578 

579 

580 

5  82 

583 

5€4 

586 

588 

58  9 

690 

691 

692 

693 

695 

697 

6  98 

699 

721 

7  22 

723 

724 

725 

726 

121 

728 

729 

741 

742 

743 

744 

745 

746 

74  7 

748 

749 

753 

755 

756 

757 

758 

789 

940 

941 

942 

Ire  a 

.  cede 

702 

246 

293 

294 

29  5 

32  2 

323 

329 

33  1 

342 

343 

34  5 

348 

356 

358 

359 

361 

362 

363 

367 

36  8 

369 

381 

382 

383 

384 

385 

3  86 

389 

399 

451 

452 

453 

454 

456 

457 

458 

459 

564 

565 

566 

634 

642 

643 

644 

645 

€46 

€47 

648 

64  9 

67  3 

677 

731 

732 

733 

734 

735 

7  36 

737 

739 

747 

784 

785 

766 

78  8 

789 

753 

796 

79  6 

825 

826 

827 

831 

832 

844 

847 

€49 

€51 

€52 

853 

870 

€71 

873 

876 

877 

878 

882 

883 

885 

887 

9  26 

928 

972 

Irea 

1  Code 

703 

221 

12  2 

235 

237 

241 

243 

247 

250 

255 

256 

273 

2  74 

276 

278 

280 

*81 

*84 

285 

321 

323 

325 

327 

329 

332 

335 

33  8 

3  39 

342 

343 

344 

345 

351 

3'2 

35  4 

356 

360 

361 

362 

366 

367 

368 

369 

370 

371 

373 

375 

37e 

cl  9 

380 

384 

3es 

387 

389 

4  25 

430 

435 

4  37 

442 

448 

450 

108 


#51  a«5 
532  53.- 
569  573 
661  664 

isn  752 
821  8  5.2 
892  893 
972  974 


471  476  486 
534  536  538 
578  582  590 
668  670  671 
754  756  759 
623  827  830 
89 e  89  9  92  0 
S77  978  979 


487  490 
548  549 
591  594 
680  683 
765  76  8 
€26  838 
922  929 
981  982 


491  494  521 
550  553  556 
620  631  640 
684  685  687 
774  777  780 
841  845  849 
931  938  941 
585  586  989 


522  524  525  =27  528 
557  558  560  561  563 
642  643  644  655  66 0 
690  691  698  734  750 
781  786  790  791  820 
860  676  882  883  890 
947  954  960  568  971 
992  998 


Irea  Code  704 

331  332  ’33  334  335 
378  379  292  393  294 
542  545  552  553  554 
827  840  843  847  875 


364  365  366  371  372  373  374  375  376  377 
258  399  455  523  525  527  535  536  537  541 
563  567  568  588  594  596  5  97  598  e21  825 
882  889  892 


lrea  Code  707 

433  523  525  526  527 
557  575  576  578  584 
823  829  833  838  887 


528  538  539  542  544  545  546  552  553  554 
585  642  642  644  646  648  664  745  746  795 


Irea  Code  712 

232  233  239  252  255 
366  428  943  946 


258  274  276  277  279  322  323  325  328  347 


Irea  Code  713 

220  221  222  223 
241  251  255  256 
324  328  221  332 
353  354  356  358 
392  393  420  422 
438  439  440  441 
453  454  455  456 
468  469  470  471 


484  485  486  487 
499  520  521  522 
537  538  540  541 
574  577  578  580 
627  629  630  631 
654  656  658  659 
671  672  673  674 
691  692  694  695 
738  739  741  747 
777  778  780  781 
799  €20  821  827 
869  870  671  877 
924  926  926  929 
947  9=1  952  953 
975  9l7  978  980 


225  226 
266  270 
334  337 
363  367 
42=  426 
443  444 
458  459 
473  474 
489  490 
524  525 
546  550 
5e3  585 
635  640 
661  662 
676  678 
699  720 
749  750 
7e3  784 
64  1  844 
880  881 
931  932 
9=5  956 
964  987 


227  228 
271  277 
338  339 
370  371 
427  428 
445  446 
460  461 
475  476 
491  492 
526  527 
551  552 
590  591 
641  643 
663  664 
679  680 
721  723 
751  754 
785  788 
847  850 
888  890 
933  937 
957  960 
988  991 


649  650 
667  668 
6  83  6  86 
729  731 


236  237 
292  320 
350  351 
39C  391 
436  437 
451  452 
466  467 
482  483 
497  498 
533  534 
571  573 
623  626 
651  652 
669  670 
688  690 
733  734 
774  776 
795  7 97 
864  868 
921  923 
944  946 
973  974 
998  999 


Irea  Code 

220  240  241 
383  384  *85 


383  384  __a  __ 
495  496  497  498 
528  529  530  531 
543  544  545  546 
559  567  *81  586 
622  623  €24  625 
637  (36  €39  640 
€62  667  669  670 
688  689  720  730 


261  351  350 
431  4*2  441 


759  76 
781  78 


761  768 
784  785 


820  821  822  823 


591  *92  593 
626  627  628 
64  1  642  643 
671  673  675 
731  732  738 
77  0  771  772 
786  787  788 
82  4  825  826 


m  m  m 

HI  332  33? 

550  551  552 
594  595  596 
629  630  631 
644  645  646 
680  681  682 
739  740  742 
773  774  775 
790  792  793 
827  828  829 


369  370 
476  491 
523  524 
53  8  5  39 


632  633  634 
649  650  651 
683  684  68= 
750  751  752 
776  777  778 
794  795  796 
830  831  832 


381  382 
493  494 
=26  527 
541  542 
=57  5=8 
$20  6  2l 
€3=  636 
660  661 
686  667 


754  756 
779  780 
797  798 
633  83« 


835 

836 

837 

838 

839 

€40 

841 

€56 

€57 

€59 

861 

86  3 

€65 

870 

883 

884 

665 

886 

887 

€€8 

889 

S21 

537 

545 

946 

947 

551 

952 

963 

964 

566 

968 

56  9 

970 

971 

581 

982 

5€3 

984 

985 

586 

987 

996 

957 

598 

999 

Brea 

,  Coda 

716 

221 

222 

223 

225 

227 

III 

23  5 

263 

265 

*66 

271 

27  5 

*1§ 

282 

325 

328 

334 

337 

33  8 

342 

352 

423 

4*4 

425 

426 

427 

428 

433 

464 

467 

473 

475 

477 

482 

494 

582 

586 

588 

592 

594 

621 

624 

€37 

€43 

644 

647 

64  8 

649 

652 

681 

683 

ee4 

685 

686 

€€7 

688 

722 

724 

726 

731 

741 

745 

751 

824 

825 

826 

827 

€28 

€31 

832 

€43 

€44 

€45 

846 

€47 

€49 

852 

874 

875 

676 

877 

67  8 

679 

881 

€91 

852 

€53 

894 

89  5 

896 

897 

974 

9€7 

992 

Ire  a 

i  Coda 

717 

225 

232 

233 

234 

23  6 

238 

243 

283 

284 

265 

287 

288 

*51 

292 

354 

378 

383 

392 

39  3 

394 

397 

534 

545 

558 

560 

56  1 

562 

563 

€52 

653 

€54 

655 

656 

€57 

664 

737 

741 

755 

757 

76  1 

162 

764 

783 

786 

787 

790 

792 

822 

823 

848 

854 

€72 

876 

€96 

€58 

921 

586 

Ire  a 

i  Coda 

801 

224 

225 

226 

227 

237 

250 

254 

272 

277 

27  8 

292 

295 

298 

321 

374 

375 

377 

378 

379 

392 

393 

482 

4€3 

464 

48  5 

48  6 

487 

489 

534 

535 

537 

539 

544 

546 

561 

€21 

€25 

€26 

627 

731 

745 

754 

798 

8*5 

94  2 

94  3 

56  4 

9€5 

566 

Brea 

i  Coda 

803 

232 

233 

235 

239 

24  2 

243 

244 

281 

282 

*88 

292 

29  4 

295 

297 

461 

4€3 

VZ 

474 

476 

573 

574 

731 

732 

/  3  j 

735 

736 

138 

748 

777 

779 

781 

782 

78  3 

786 

787 

845 

855 

€59 

86  2 

€77 

€75 

895 

Brea 

i  Coda 

804 

222 

225 

226 

230 

231 

232 

233 

265 

266 

268 

270 

271 

272 

274 

320 

321 

323 

328 

329 

340 

343 

380 

393 

j5€ 

397 

398 

359 

420 

433 

440 

041 

444 

445 

446 

452 

467 

466 

469 

480 

481 

482 

483 

494 

455 

496 

497 

49  9 

520 

526 

590 

592 

555 

596 

59  9 

622 

623 

€66 

667 

686 

721 

72  2 

723 

727 

741 

743 

744 

745 

74  6 

747 

748 

842 

846 

847 

848 

850 

851 

852 

855 

871 

874 

875 

877 

879 

880 

881 

882 

891 

892 

893 

894 

8  95 

896 

897 

8  98 

953 

954 

955 

956 

957 

960 

961 

962 

972 

973 

974 

975 

977 

978 

979 

9  80 

988 

989 

990 

991 

992 

993 

594 

995 

236 

238 

244 

247 

2  48 

254 

258 

262 

283 

284 

285 

286 

2  88 

293 

297 

3  23 

359 

377 

381 

385 

392 

395 

398 

422 

434 

436 

439 

442 

4  54 

457 

458 

461 

496 

533 

537 

538 

542 

544 

546 

549 

625 

626 

627 

631 

632 

633 

634 

6  36 

654 

655 

662 

663 

6  6  8 

671 

674 

675 

685 

690 

691 

692 

693 

694 

695 

6  96 

754 

759 

772 

773 

791 

821 

822 

923 

833 

834 

835 

836 

837 

838 

839 

842 

853 

8  54 

855 

856 

862 

865 

872 

873 

882 

8  83 

8  84 

885 

886 

887 

889 

890 

898 

921 

924 

937 

941 

947 

955 

964 

244 

245 

246 

249 

252 

255 

258 

266 

295 

299 

342 

343 

344 

346 

347 

348 

428 

457 

464 

469 

4  72 

486 

489 

533 

564 

566 

569 

586 

5  87 

599 

626 

6  27 

66  5 

687 

689 

691 

693 

697 

69e 

732 

766 

767 

768 

771 

774 

776 

780 

782 

824 

825 

826 

829 

842 

843 

845 

8  46 

938 

939 

944 

94  8 

957 

961 

963 

969 

255 

261 

262 

263 

2  64 

265 

266 

268 

322 

328 

350 

355 

3  59 

363 

364 

373 

394 

399 

423 

451 

4  65 

466 

467 

479 

521 

522 

524 

526 

530 

531 

532 

533 

566 

571 

572 

581 

5  82 

583 

584 

585 

756 

768 

773 

774 

776 

777 

782 

785 

967 

968 

969 

972 

973 

974 

246 

252 

254 

256 

268 

269 

271 

277 

298 

299 

345 

353 

356 

359 

433 

439 

»J* 

579 

755 

m 

583 

765 

585 

771 

m 

m 

788 

791 

7  94 

796 

798 

799 

834 

836 

963 

967 

244 

245 

247 

254 

257 

261 

262 

264 

275 

276 

281 

282 

2  84 

285 

288 

289 

345 

346 

3  53 

355 

358 

359 

363 

379 

421 

422 

423 

424 

425 

4  26 

427 

4  28 

455 

458 

460 

461 

463 

464 

465 

466 

484 

4  65 

4  86 

487 

4  88 

489 

490 

491 

533 

541 

543 

545 

547 

583 

587 

588 

625 

627 

628 

629 

6  43 

644 

648 

649 

728 

730 

732 

73  3 

734 

737 

739 

740 

749 

752 

764 

771 

772 

775 

780 

781 

110 


688  8S8  954 


Ira a  Code  805 
482  483  464  48! 
648  649  652  65: 


ire a  code  806 


lrea  Code  808 


595  624  653  6*2 
€47  e48  922  923 
988 


lrea  Code  812 

246  256  282  283 
372  376  278  379 
944  945  948  988 


lrea  Code  813 

221  222  224  225 
240  241  242  247 
221  323  227  340 
‘  398  441 


293  397 
527  530 


59* 

732 


531  535 
*96  621 
*34  736 
£  31  §32 
co  876 
€98  920  932  933 
973  974  977  985 


m 


lrea  code  814 

255  266  269  288 
476  479  487  49  5 
739  742  774  796 
942  943  944  946 


226 
24  8 
243 
44  2 
536 

111 

W 

934 

986 


94  9 


d  d 


m 


lrea  Code  815 

226  229  234  28  2  332 
424  436  439  455  459 

?si  m  m  in  m 

968  987 


795 

862 

796 

865 

11? 

111 

m 

111 

11? 

SIS 

488 

525 

565 

569 

642 

643 

644 

646 

658 

659 

682 

683 

684 

685 

667 

933 

969 

982 

983 

9  84 

985 

9  86 

987 

359 

745 

372 

746 

m 

374 

762 

11! 

3  78 
765 

381 

792 

383 

793 

832 

84  2 

863 

866 

873 

8  85 

892 

422 

423 

449 

471 

472 

4  74 

477 

521 

53  3 

536 

537 

538 

543 

544 

546 

*47 

735 

737 

833 

834 

836 

839 

841 

§42 

942 

943 

944 

945 

94  6 

947 

948 

949 

288 

332 

333 

334 

335 

3  36 

337 

339 

579 

587 

824 

825 

837 

872 

876 

892 

228 

229 

231 

2  32 

234 

2  36 

237 

238 

253 

254 

256 

257 

25  8 

259 

272 

273 

345 

34  7 

360 

363 

367 

381 

384 

391 

44  6 

447 

448 

461 

46  2 

521 

522 

525 

54  4 

545 

546 

576 

577 

581 

584 

585 

634 

645 

6  77 

681 

684 

685 

689 

785 

786 

796 

797 

799 

821 

822 

823 

835 

837 

839 

840 

855 

864 

866 

867 

883 

864 

885 

886 

887 

893 

894 

895 

93  7 

938 

949 

961 

962 

963 

969 

971 

989 

990 

996 

999 

451 

452 

453 

454 

455 

4  56 

459 

467 

536 

536 

539 

684 

695 

6  96 

725 

732 

838 

864 

866 

868 

871 

875 

886 

898 

337 

338 

344 

385 

389 

3  97 

398 

399 

467 

466 

469 

475 

476 

4  78 

485 

544 

m 

111 

725 

886 

111 

727 

962 

11! 

740 

964 

741 

965 

526 
586 
725 
8  24 


lrea  Code  816 

221  224  228  229  231  222  233  234  238  241  242  243  245  251  252 

254  <57  271  274  275  276  279  283  322  331  333  346  348  353 

358  *61  36  3  364  '73  374  391  421  436  443  444  452  453  4f>4 

in  m  in  m  in  n?  in  in  m  ???  w  ?i§  is 

761  1 63  765  774  la 1  792  795  796  833  836  842  844  861  873 

891  S'l  923  924  9*6  931  93*  941  942  966  968  995  997 


111 

III 

in 


in 


JB*a 

*81  * 


44' 

485 

540 

592 

696 

766 

836 

677 


Jf 

282 

m 

•Si 

?!! 

ir* 

881 


817 
244 
.  284 
356  379 
451  452 
489  491 
544  551 
624  625 
73 1  732 
ill  776 
640  844 
921  923 


24  6  249  261 
*92  293  294 
382  383  387 
45  7  460  461 
49  3  496  498 
560  565  566 
626  633  64 0 
735  737  738 
787  788  792 
848  651  853 
924  926  927 


265  267 
295  297 
390  429  430 
465  467  469 
525  528  529 
569  571  572 
649  654  656 
752  753  754 
794  795  799 
655  857  859 
930 


273  274  275  277 
332  334  335  336 
431  439  441  443 
473  477  478  481 
531  534  535  536 
574  577  586  58e 
662  666  679  691 
755  756  757  761 
822  826  829  e31 
860  863  870  875 


280 
3  38 
444 
463 
538 
589 
6  92 
763 
834 
876 


Area  Code  818 


****Entira  *rea  Coda  Is  Saraod**** 


lea a  Coda  901 

272  274  275  276 
353  357  358  36  2 

m  ill  ill  §it 

729  732  735  743 
775  781  785  789 
946  947  948  988 


iraa  Coda  904 
241  246  249  251 
354  355  356  358 
434  436  438  452 
634  636  641  642 
751  757  *64  76  5 
544  568  594 


lraa  Coda  912 
232  233  234  236 
744  745  746  748 
944  564  566 


Araa  Coda  913 

28?  ill  ii 6  ill 

383  384  422  432 
576  5e2  588  596 
685  721  722  724 
841  842  €43  862 

lraa  Coda  914 

m  ill  ill  ill 

351  352  353  354 
424  425  428  429 
592  623  624  627 
669  681  662  683 

m  m  m  m 

5  4  5  5  4  6  5  4  7  94  8 


lraa  Coda  915 
332  333  334  335 
*29  ‘32  533  537 
56  5  5  6  6  5  6  6  56  9 
672  673  675  676 


278 

320 

321 

323 

324 

327 

332 

342 

345 

346 

348 

36  3 

365 

369 

372 

377 

382 

386 

3  88 

392 

393 

396 

424 

427 

452 

454 

458 

521 

522 

5  23 

524 

525 

526 

577 

664 

668 

662 

6  83 

685 

721 

722 

725 

126 

728 

74  4 

745 

754 

755 

756 

761 

762 

765 

766 

767 

774 

794 

755 

797 

825 

853 

867 

872 

876 

922 

935 

942 

26  2 

264 

266 

266 

269 

272 

282 

2  85 

289 

350 

353 

359 

364 

387 

388 

389 

3  93 

396 

3  98 

399 

432 

4  33 

45  3 

455 

456 

474 

476 

477 

478 

4  92 

631 

632 

6  33 

646 

7*1 

723 

724 

725 

731 

733 

7  37 

7  39 

743 

744 

768 

7*1 

772 

777 

778 

781 

78  3 

786 

791 

798 

932 

238 

352 

354 

355 

356 

4  74 

477 

598 

741 

742 

743 

781 

784 

786 

788 

897 

922 

923 

925 

926 

927 

9  29 

11 6 

16  2 

266 

267 

268 

272 

273 

281 

286 

287 

288 

*21 

*34 

341 

342 

354 

357 

362 

371 

375 

379 

381 

441 

478 

492 

532 

537 

539 

541 

542 

564 

573 

574 

621 

631 

642 

646 

649 

661 

663 

671 

676 

677 

681 

74  8 

749 

761 

764 

775 

7  76 

782 

7  88 

791 

829 

831 

864 

667 

888 

854 

897 

936 

967 

U  5 

<37 

238 

24  1 

245 

248 

251 

2  *3 

265 

268 

271 

*79 

*85 

320 

321 

328 

332 

335 

3  37 

345 

346 

347 

356 

3*7 

358 

359 

365 

368 

375 

3C1 

390 

391 

423 

47  2 

4^6 

477 

47  6 

526 

528 

533 

576 

577 

578 

591 

631 

632 

633 

634 

636 

638 

64  2 

664 

666 

667 

668 

684 

666 

693 

6S4 

696 

697 

698 

6  99 

723 

725 

7  35 

74  7 
634 

749 

635 

m 

76  1 
850 

Hi 

Itt 

764 

936 

19 

769 

939 

776 

941 

77  9 
942 

949 

561 

962 

963 

964 

965 

967 

968 

969 

997 

9  59 

337 

362 

363 

366 

367 

368 

381 

3  85 

465 

468 

4  59 

541 

542 

54  3 

544 

545 

546 

54  8 

561 

562 

563 

564 

581 

564 

591 

592 

593 

594 

598 

6  53 

655 

657 

658 

677 

678 

679 

682 

683 

684 

685 

6  86 

687 

688 

689 

112 


Hi 

Ilf 

111 

III 

S! 

II? 

698 

858 

ill 

747 

874 

751 

877 

755 

886 

757 

942 

772 
9  44 

775 

949 

778 

Ire  a 

,  Code 

916 

522 

323 

224 

325 

32  8 

229 

331 

23  2 

334 

338 

34  4 

361 

362 

363 

3  64 

366 

369 

371 

372 

381 

383 

386 

388 

391 

392 

393 

395 

421 

422 

423 

424 

427 

428 

440 

44  1 

442 

443 

444 

445 

446 

44  7 

4  48 

449 

451 

452 

453 

454 

455 

456 

457 

481 

482 

483 

484 

485 

486 

4  87 

488 

489 

635 

638 

€43 

648 

665 

68  2 

685 

687 

689 

722 

723 

725 

726 

728 

731 

736 

739 

766 

771 

781 

782 

783 

786 

791 

797 

920 

921 

9  22 

924 

S25 

9  27 

929 

933 

944 

961 

56  2 

965 

966 

967 

969 

971 

972 

973 

985 

988 

989 

991 

Area 

Code 

918 

224 

227 

234 

241 

24  5 

250 

251 

252 

254 

258 

266 

272 

288 

299 

333 

335 

336 

337 

366 

36  9 

425 

428 

437 

433 

445 

446 

451 

455 

460 

477 

481 

492 

493 

494 

49  5 

496 

532 

534 

560 

561 

581 

5  82 

583 

584 

5  85 

586 

587 

588 

592 

599 

632 

627 

628 

660 

661 

662 

663 

664 

665 

742 

143 

744 

745 

747 

749 

e!i 

832 

834 

835 

836 

838 

Area 

Code 

919 

271 

272 

273 

274 

275 

279 

282 

288 

292 

294 

29  9 

373 

375 

377 

378 

279 

595 

621 

622 

64  3 

656 

66  8 

674 

680 

685 

697 

6  98 

721 

722 

723 

724 

725 

727 

730 

74  4 

748 

750 

76  0 

761 

764 

765 

766 

767 

768 

769 

770 

773 

777 

784 

785 

788 

852 

654 

855 

922 

924 

945 

969 

983 

9  93 

S94 

996 

998 

Bote:  flCl  also  offers  service  to  the  following  metropolitan 
areas  in  Canada.  Listings  for  these  area  codes  are  tot 
found  in  this  apF«ndii. 


Area  Code  403  -  Calgary,  Alberta 
Area  Code  416  -  Toronto,  Ontario 
Area  Code  514  -  Montreal,  Quebec 
Area  Code  613  -  Ottawa,  Ontario 


113 


i£l£fl£U  2 

1BE1  COEE  110  PREFIX  LISTI16  FOB  GTE  SPBIHT  NETWORK 


<3  October  1983> 


Ire a  Code  201 


221 

222 

2  24 

225 

226 

2  27 

228 

229 

231 

232 

233 

2  35 

238 

239 

241 

242 

245 

246 

24  7 

24  9 

231 

254 

256 

257 

259 

26  1 

262 

263 

265 

266 

267 

268 

*72 

273 

276 

*17 

278 

275 

283 

284 

285 

2  87 

288 

289 

291 

297 

2se 

299 

321 

32  4 

325 

326 

327 

328 

329 

330 

332 

333 

334 

335 

338 

339 

240 

34  2 

34  3 

244 

345 

346 

351 

352 

353 

354 

355 

356 

358 

359 

36C 

561 

365 

366 

368 

371 

37  2 

373 

374 

375 

376 

377 

379 

381 

282 

384 

365 

386 

287 

368 

389 

390 

391 

392 

393 

3  94 

399 

420 

4  23 

427 

428 

429 

430 

43  2 

433 

434 

435 

436 

437 

438 

440 

44  1 

442 

444 

445 

447 

450 

451 

455 

456 

457 

460 

461 

463 

464 

4  65 

467 

468 

4  69 

470 

471 

472 

473 

474 

478 

480 

481 

482 

483 

484 

485 

486 

487 

468 

489 

493 

494 

495 

499 

522 

523 

524 

526 

527 

53  0 

531 

5  33 

536 

5  39 

540 

£41 

542 

543 

54  4 

545 

546 

547 

548 

549 

558 

560 

561 

564 

5€5 

567 

§66 

569 

570 

571 

572 

573 

574 

575 

581 

582 

5  85 

589 

592 

595 

596 

599 

621 

622 

62  3 

624 

625 

627 

628 

631 

632 

634 

635 

636 

641 

642 

643 

€45 

646 

64  8 

€49 

652 

653 

654 

656 

658 

6  59 

66  1 

662 

664 

€65 

€66 

€67 

668 

67  0 

671 

672 

67  3 

674 

675 

676 

6  77 

673 

679 

664 

685 

686 

€67 

688 

69  0 

€92 

694 

655 

6  96 

699 

721 

722 

724 

725 

7  27 

■J  33 

*136 

738 

74  0 

741 

742 

743 

744 

745 

74  6 

747 

748 

750 

751 

752 

753 

754 

755 

75  6 

757 

759 

760 

761 

762 

763 

765 

766 

767 

768 

772 

773 

777 

77  8 

779 

763 

784 

785 

787 

789 

790 

791 

792 

794 

795 

796 

797 

798 

820 

€21 

822 

823 

824 

825 

826 

828 

833 

834 

836 

837 

642 

643 

€44 

845 

846 

651 

854 

€57 

858 

861 

862 

863 

864 

665 

866 

667 

668 

€69 

870 

67  1 

€73 

674 

€77 

878 

880 

881 

8  82 

884 

685 

886 

€87 

690 

€53 

894 

895 

e98 

923 

925 

926 

930 

931 

932 

933 

934 

935 

936 

937 

539 

941 

54  2 

543 

944 

945 

946 

947 

94  9 

952 

953 

956 

957 

961 

963 

S€4 

965 

96  6 

567 

96  8 

969 

975 

976 

977 

981 

983 

S84 

965 

989 

991 

992 

993 

594 

557 

998 

999 

lrea  Code  202 


•♦♦•Entire  irea  Code  Is  Sereed**** 


lrea  Code  203 

222  2T  ~  “■ 

244  2i 


374  375 
436  438 
522  523 
-63  565 
593  554 


783  78i 
634  836 
678  67* 
964  96! 


224 

225 

22  6 

227 

229 

232 

233 

2  34 

236 

2  39 

241 

24  2 

243 

*47 

24  8 

24  9 

252 

254 

255 

259 

261 

262 

263 

264 

265 

266 

270 

271 

27  2 

273 

274 

275 

277 

278 

279 

281 

282 

283 

284 

288 

289 

32  2 

223 

324 

325 

326 

327 

328 

3  29 

332 

333 

334 

248 

354 

255 

256 

357 

358 

359 

366 

367 

368 

371 

372 

373 

377 

37  8 

28  2 

364 

385 

386 

387 

3  89 

393 

397 

432 

452 

467 

46  8 

469 

481 

484 

4  88 

492 

493 

4  94 

495 

497 

521 

524 

525 

527 

528 

529 

531 

544 

547 

54  8 

549 

552 

561 

562 

§66 

56  8 

569 

573 

574 

575 

576 

579 

582 

583 

584 

589 

591 

€21 

622 

62  3 

624 

625 

627 

628 

6  29 

633 

637 

643 

€44 

6  47 

€53 

655 

656 

€58 

659 

661 

666 

667 

668 

6  73 

6  74 

677 

678 

693 

721 

722 

723 

724 

725 

726 

727 

72  8 

7  29 

743 

744 

746 

753 

754 

755 

756 

757 

758 

762 

771 

772 

773 

775 

776 

777 

765 

786 

787 

789 

792 

793 

794 

795 

796 

7  97 

799 

§27 

828 

646 

847 

852 

653 

854 

665 

866 

869 

871 

872 

874 

875 

877 

m 

115 

89  3 
568 

HS 

??S 

932 

933 

934 

93  7 

9  38 

944 

945 

947 

114 


»■ 

:i8d!si 

2Sl2 

254 

261 

262 

281 

284 

265 

288 

29  3 

320 

321 

343 

344 

361 

365 

399 

4  24 

425 

456 

4*7 

46  C 

470 

471 

473 

476 

591 

592 

595 

599 

626 

621 

633 

£61 

663 

664 

66  5 

66  6 

668 

669 

694 

699 

74  1 

744 

770 

7eo 

781 

m 

§11 

c  1 1 

§53 

834 

925 

836 

528 

838 

922 

841 

934 

S72 

973 

579 

987 

988 

991 

Area 

Code 

206 

223 

226 

228 

232 

23  3 

225 

236 

§28 

271 

229 

272 

240 

UI 

281 
34  4 

‘Si 

IS  I 

292 

394 

421 

431 

43  2 

533 

442 

473 

474 

475 

481 

48  3 

465 

486 

531 

535 

537 

54  2 

54  3 

545 

54  6 

584 

587 

588 

591 

59  3 

594 

597 

ill 

631 

725 

63g 

74* 

633 
74  3 

634 
74  5 

641 

746 

tt? 

771 

772 

773 

774 

77  5 

776 

778 

824 

827 

828 

838 

839 

841 

842 

863 

872 

874 

878 

881 

ee2 

883 

941 

946 

547 

952 

555 

<64 

96  7 

Area 

Code 

207 

688 

761 

766 

767 

772 

773 

774 

854 

856 

865 

871 

88  3 

€92 

955 

Area 

Code 

208 

m 

ill 

111 

334 

386 

111 

338 

888 

Area 

Code 

209 

221 

222 

224 

225 

226 

227 

228 

266 

268 

275 

276 

291 

292 

294 

441 

442 

443 

44  5 

44  9 

453 

462 

478 

485 

466 

487 

488 

521 

522 

*71 

572 

575 

576 

577 

578 

579 

§43 

§44 

946 

948 

951 

952 

957 

26  3 

264 

265 

269 

271 

272 

277 

279 

322 

323 

324 

325 

326 

3; 

27 

328 

342 

426 

423 

431 

432 

4  33 

4: 

36 

438 

452 

477 

478 

479 

491 

497 

567 

569 

563 

640 

645 

647 

648 

649 

653 

655 

660 

672 

674 

675 

676 

6  78 

679 

681 

690 

783 

785 

786 

787 

7  88 

791 

798 

822 

849 

853 

854 

856 

8  60 

8< 

58 

870 

871 

936 

939 

942 

945 

951 

91 

36 

967 

969 

237 

241 

2  42 

24  3 

244 

246 

248 

251 

284 

285 

29  2 

322 

3  23 

324 

32s 

326 

361 

362 

363 

364 

365 

367 

3§5 

3  83 

44  7 

451 

453 

454 

455 

464 

467 

472 

46  7 

483 

522 

523 

5  24 

525 

526 

527 

547 

564 

565 

572 

575 

581 

582 

583 

621 

622 

623 

624 

625 

6  26 

627 

6  28 

644 

655 

656 

662 

672 

682 

721 

722 

751 

752 

756 

759 

762 

763 

764 

767 

782 

783 

784 

788 

7  89 

821 

822 

823 

84* 

845 

847 

84  8 

852 

854 

859 

862 

885 

922 

924 

927 

932 

935 

937 

938 

977 

9  84 

991 

994 

9  95 

996 

997 

775 

780 

781 

797 

799 

825 

639 

846 

342 

343 

344 

345 

362 

375 

376 

377 

922 

939 

229 

233 

237 

247 

251 

252 

255 

264 

297 

298 

299 

431 

4  32 

435 

436 

4  39 

46  3 

464 

465 

466 

4  67 

473 

474 

477 

523 

524 

526 

527 

529 

537 

538 

545 

834 

864 

869 

883 

868 

931 

941 

942 

582 

983 

Ire  a  code  212 


•♦♦♦Entire  Area  Code  Is  Served**** 


ire a  Code  213  ****Entire  Area  Code  Is  served**** 


Area  Code  214 

221  222  223  224 
239  241  242  243 
259  262  263  264 

iff  m  m  m 
n§  in  m  m 

429  434  436  437 
462  463  464  465 

ill  ilS  ill  III 

in  ui  ui  m 


235 

256 


238 

258 


233  234 

254  255  __  . 

278  279  285  286  287 

in  111  m  in  ua 

375  3  76 
422  423 
454  455 
492  4  94 
548 
589 


m  in 


377  380  3ei 
4  24  426  4  28 
456  457  458 
495  521  522 
59 
96 

111? 


5  93 

m  1 


115 


688  689 
742  744 

m 

691 

746 

125 

IS 

698 

749 

767 

780 

763 

784 

785 

7e6 

787 

823  824 

825 

826 

827 

828 

830 

858 

;  662 

661 

868 

86  9 

€71 

872 

892  893 

694 

920 

922 

521 

933 

946 

>  946 

949 

954 

960 

569 

976 

991 

1  992 

993 

995 

996 

557 

lr«a  Code  215 

221 

222 

223 

224 

22  5 

226 

227 

238 

241 

242 

24  3 

24  4 

245 

247 

261 

262 

263 

264 

26  5 

266 

268 

279 

282 

283 

284 

285 

286 

287 

222 

!  £24 

228 

£29 

331 

332 

333 

§43 

I  346 

249 

351 

25  2 

353 

355 

371 

372 

273 

374 

37  5 

376 

378 

422 

!  42  j 

424 

425 

426 

427 

432 

444 

446 

447 

44  8 

44  9 

452 

455 

466 

467 

468 

471 

47  2 

4l3 

474 

488  489 

491 

492 

49  4 

495 

496 

533  534 

535 

537 

539 

5  40 

542 

£57  £61 

562 

563 

564 

565 

566 

?82  -83 

564 

585 

58  6 

567 

589 

622 

>  626 

627 

628 

629 

630 

631 

641 

€42 

643 

644 

645 

646 

647 

665  666 

667 

668 

67  0 

671 

672 

684  666 

667 

68  8 

689 

651 

693 

727  728 

729 

732 

73  4 

735 

739 

751 

1  752 

753 

755 

757 

759 

763 

779  781 

782 

783 

784 

785 

786 

821 

1  823 

624 

825 

828 

829 

831 

642  643 
867  868 

644 

672 

84  6 
874 

84  8 
875 

649 
6  76 

877 

894  895 

€96 

897 

898 

921 

922 

934  935 

936 

937 

938 

543 

944 

963 

l  964 

965 

966 

967 

568 

969 

lr«a  Code  216 

221 

225 

226 

228 

229 

22 1 

232 

244  245 

£46 

247 

24  8 

249 

251 

268 

271 

*73 

277 

*78 

281 

282 

£22 

!  323 

£24 

327 

32  9 

331 

333 

j51 

252 

35  4 

355 

356 

257 

361 

372  373 

374 

375 

376 

379 

381 

398 

1  399 

421 

423 

425 

429 

430 

443 

1  444 

44  7 

44  9 

451 

452 

453 

468 

i  471 

473 

475 

476 

477 

478 

494 

497 

499 

521 

522 

523 

524 

538  539 

541 

54  2 

54  3 

!  45 

549 

579 

i  581 

562 

583 

585 

587 

589 

637  638 

641 

642 

64  4 

645 

650 

663 

696 

1  664 
i  699 

81 

668 

724 

671 

726 

115 

673 

731 

746 

i  '47 

748 

749 

750 

751 

752 

772 

1  773 

777 

779 

781 

762 

783 

797  79e 

799 

822 

82  4 

825 

826 

642 

l  643 

645 

847 

848 

6*1 

856 

869 

i  871 

672 

874 

87  5 

6l6 

877 

889 

•  892 

696 

89  8 

920 

921 

922 

937 

1  941 

942 

94  3 

944 

946 

949 

986 

991 

699 

720 

721 

724 

7  3  2 

733 

7£9 

741 

750 

753 

754 

757 

7  58 

759 

7(5  0 

761 

788 

790 

792 

793 

794 

798 

820 

821 

832 

837 

838 

839 

840 

844 

849 

851 

874 

877 

880 

881 

882 

883 

eee 

890 

934 

935 

938 

939 

941 

942 

943 

944 

980 

982 

983 

984 

985 

986 

987 

988 

228 

229 

231 

232 

233 

235 

236 

237 

246 

250 

251 

252 

253 

256 

258 

259 

270 

271 

272 

274 

275 

276 

277 

278 

286 

289 

291 

293 

2  96 

298 

299 

320 

334 

335 

336 

337 

3  38 

339 

341 

342 

356 

357 

358 

35  9 

362 

364 

365 

368 

379 

382 

386 

387 

388 

389 

395 

398 

433 

434 

435 

437 

4  38 

439 

441 

443 

456 

457 

459 

461 

462 

463 

464 

4  65 

476 

477 

481 

482 

4  33 

484 

485 

4  67 

497 

499 

521 

522 

525 

527 

528 

532 

543 

544 

545 

546 

547 

548 

549 

552 

56  7 

568 

569 

572 

574 

576 

578 

561 

592 

595 

596 

597 

598 

622 

623 

6  24 

632 

634 

635 

636 

637 

638 

639 

640 

648 

649 

657 

659 

661 

662 

663 

664 

673 

674 

675 

676 

677 

678 

662 

6e3 

654 

697 

698 

699 

7  22 

724 

725 

726 

742 

743 

744 

745 

7  47 

748 

749 

750 

765 

767 

768 

769 

770 

775 

776 

7  77 

787 

788 

789 

791 

796 

797 

79  9 

8  20 

833 

834 

835 

836 

837 

838 

839 

841 

854 

855 

856 

860 

861 

864 

865 

366 

678 

879 

884 

885 

8  86 

887 

891 

893 

923 

924 

925 

926 

9  27 

928 

929 

9  33 

945 

946 

947 

94  8 

949 

951 

952 

962 

972 

976 

977 

978 

995 

987 

988 

233 

234 

235 

236 

2  37 

238 

241 

243 

25  2 

253 

255 

257 

261 

265 

266 

267 

283 

288 

289 

291 

2  92 

295 

299 

321 

334 

335 

336 

338 

341 

344 

34e 

349 

362 

363 

365 

366 

368 

369 

370 

371 

382 

383 

384 

391 

392 

393 

394 

395 

431 

432 

433 

434 

4  38 

439 

44  1 

442 

454 

455 

456 

458 

4  59 

461 

464 

467 

481 

4  84 

486 

488 

4  89 

491 

492 

493 

526 

529 

530 

531 

533 

5=2“ 

£35 

536 

561 

562 

566 

56  8 

572 

574 

§75 

578 

621 

622 

623 

626 

6  28 

630 

631 

633 

651 

655 

656 

657 

658 

659 

661 

662 

11! 

678 

733 

6  81 
734 

IS! 

6  87 
742 

688 

743 

692 

744 

6  94 
745 

753 

755 

757 

75  8 

7  59 

761 

762 

771 

784 

788 

791 

792 

793 

794 

795 

796 

831 

832 

833 

835 

836 

837 

838 

841 

660 

861 

862 

863 

864 

866 

867 

868 

879 

881 

882 

883 

884 

885 

886 

868 

923 

926 

928 

929 

931 

932 

933 

934 

951 

953 

960 

961 

965 

967 

974 

9e4 

116 


sr 

3:^  c33 

217 

337 

423 

424 

425 

428 

523 

525 

526 

529 

629 

636 

643 

684 

789 

792 

663 

867 

lraa 

i  Coda 

219 

232 

233 

234 

236 

287 

28  € 

289 

291 

427 

428 

429 

432 

456 

458 

461 

467 

556 

622 

§23 

62  5 

679 

693 

*30 

736 

844 

e45 

553 

881 

933 

937 

938 

942 

lraa 

i  Coda 

301 

222 

224 

225 

227 

243 

244 

247 

248 

265 

266 

267 

26  8 

*91 

292 

294 

295 

329 

232 

335 

336 

355 

356 

258 

36  2 

386 

388 

390 

391 

429 

421 

423 

434 

454 

455 

459 

460 

481 

483 

464 

485 

522 

523 

525 

526 

547 

549 

551 

552 

574 

575 

576 

577 

597 

§98 

599 

621 

647 

649 

652 

653 

669 

672 

674 

675 

??o5 

727 

761 

72  8 
76  a 

730 
76  3 

781 

767 

786 

789 

833 

637 

639 

840 

859 

664 

666 

867 

888 

ee9 

890 

891 

933 

935 

936 

937 

956 

962 

963 

964 

987 

968 

992 

995 

344 

251 

352 

356 

359 

364 

367 

373 

384 

398 

4  22 

429 

469 

483 

485 

487 

488 

492 

4  95 

496 

498 

522 

544 

546 

564 

566 

568 

582 

583 

5  86 

595 

593 

6  26 

68  7 

688 

694 

747 

753 

767 

782 

785 

786 

787 

788 

67  5 

677 

892 

893 

896 

897 

963 

237 

239 

255 

256 

258 

259 

272 

277 

282 

283 

284 

299 

291 

392 

397 

398 

420 

422 

423 

424 

425 

4  26 

434 

436 

440 

441 

442 

443 

444 

445 

446 

447 

4  49 

47  3 

47e 

481 

482 

483 

484 

485 

4  86 

489 

493 

520 

627 

§32 

633 

637 

6  38 

639 

654 

6  57 

659 

672 

674 

738 

*44 

745 

747 

749 

762 

763 

769 

787 

836 

838 

882 

883 

884 

885 

886 

887 

922 

9  23 

924 

931 

932 

944 

S47 

94  9 

962 

972 

977 

980 

981 

989 

229 

231 

232 

233 

234 

2  35 

236 

2  37 

238 

239 

242 

249 

251 

252 

254 

255 

256 

258 

260 

26  1 

262 

263 

26  9 

27Q 

276 

277 

279 

281 

282 

283 

284 

285 

288 

296 

297 

298 

29  9 

320 

321 

322 

3  23 

325 

327 

3  28 

337 

338 

340 

341 

342 

343 

344 

345 

350 

353 

354 

26  3 

265 

366 

367 

368 

372 

377 

379 

383 

384 

385 

39  3 

394 

396 

420 

421 

422 

423 

4  24 

426 

427 

4  28 

43  5 

426 

437 

439 

441 

442 

44  3 

444 

445 

448 

449 

461 

462 

464 

465 

466 

467 

46  8 

4  69 

472 

474 

4  77 

486 

468 

490 

492 

493 

494 

495 

4  96 

497 

498 

521 

528 

529 

530 

531 

532 

534 

53  6 

5  37 

539 

542 

544 

557 

£59 

561 

563 

564 

565 

566 

5  67 

568 

569 

572 

57  8 

563 

585 

587 

588 

589 

592 

593 

594 

595 

596 

622 

624 

625 

627 

628 

629 

630 

6  33 

6  36 

644 

6  46 

654 

655 

656 

657 

659 

661 

664 

665 

666 

667 

668 

677 

679 

681 

662 

683 

685 

686 

687 

688 

699 

721 

731 

732 

735 

736 

741 

744 

747 

748 

752 

753 

757 

76  4 

765 

766 

766 

7/0 

771 

772 

773 

774 

776 

779 

79  2 

793 

794 

795 

796 

798 

799 

821 

823 

825 

8  28 

84  1 

643 

644 

849 

850 

851 

852 

853 

954 

ess 

856 

86  8 

669 

870 

871 

875 

876 

877 

878 

879 

881 

8  62 

694 

657 

899 

921 

922 

923 

924 

925 

926 

927 

9  29 

942 

944 

945 

946 

947 

948 

949 

951 

952 

953 

955 

967 

569 

972 

973 

974 

977 

981 

992 

983 

984 

9  86 

997 

Area  Coda  302 

239  322  222  328 
573  575  594  651 
773  774  792  798 


366  268  421  «28  429  451  453  454  475  478  571 
652  654  655  656  658  731  737  738  762  764  772 
634  626  992  994  995  998  999 


lraa  Coda  303 
221  223  224  226 

*77  278  279  284  .  ... 

Hi  in  m  ii?  in 


390  392  293  394 
429  430  421  433 
455  457  458  465 
488  491  492  493 


:44 

§74  ?7! 

597  591 
639  6  4; 

681  684  66 
699  722  73 


.46 

§76 

599 

649 


^77 

m 


22  9  230  231 
287  268  289 

"■ m 

398  399  420 
440  441  442 
46  6  4  6  9  " 

494  495 
549  5«1 
78  !19 

'  m 


62  3 
651 


652 
687  6e8  690 
740  *41  744 


232  233 
291  292 


IH 

560 

584 

III 


34 

93 


340  341 
367  370 


39 
66 

421  422  423 
443  444  447 
472  473  475 
499  526  530 
564  566 
590  591 
630  631 
665  666 
92  69 
51  75 


in 

629 
659 
691  6 
750  7 


235 

294 

343 

371 

424 

449 

477 

534 

568 

592 

m 


237 

2  95 

3  44 
373 

4  25 
4  50 

Hi 

II? 

m 

Mi 


>38 

>96 


37‘ 

426 

451 

481 

538 

ill 

IX 

XI 


239  273 
297  298 
351  352 
382  388 
427  428 
452  454 
482  484 
542  543 

Hi 

635  636 
674  678 

MI 


117 


1 


759 

761 

762 

770 

771 

772 

773 

776 

777 

778 

779 

781 

785 

789 

790 

791 

792 

793 

794 

795 

796 

797 

798 

799 

820 

821 

823 

825 

826 

8  30 

831 

832 

834 

e37 

83  9 

841 

850 

851 

855 

861 

863 

866 

869 

890 

892 

893 

894 

856 

89  8 

922 

934 

935 

936 

937 

938 

947 

948 

972 

973 

976 

577 

578 

579 

980 

985 

566 

987 

988 

989 

Ire  a 

Code 

304 

34  2 

243 

244 

345 

34  6 

347 

348 

357 

429 

453 

486 

5  22 

523 

526 

529 

€96 

657 

722 

727 

73  3 

736 

743 

744 

746 

747 

755 

756 

757 

762 

766 

768 

776 

840 

925 

949 

954 

965 

56  8 

984 

lrea 

Code 

305 

221 

223 

226 

23  2 

23  3 

235 

238 

241 

243 

245 

246 

2  47 

248 

251 

252 

253 

255 

257 

258 

261 

262 

26  3 

264 

266 

2  70 

271 

2  72 

274 

276 

278 

279 

280 

284 

285 

32  4 

325 

326 

343 

350 

3  53 

357 

3  58 

361 

368 

371 

372 

373 

274 

377 

379 

381 

382 

364 

385 

386 

387 

3  89 

391 

392 

3  93 

395 

358 

399 

421 

426 

427 

428 

429 

431 

432 

433 

4  34 

435 

439 

441 

442 

443 

444 

445 

44  6 

447 

448 

449 

4  54 

456 

457 

4  58 

462 

463 

4  67 

471 

472 

473 

474 

47  5 

476 

482 

483 

484 

4  85 

486 

4  87 

488 

490 

491 

492 

493 

495 

498 

49  9 

521 

522 

523 

524 

525 

526 

5  27 

528 

529 

531 

532 

533 

534 

537 

538 

541 

54  3 

544 

545 

547 

548 

5  50 

551 

£52 

553 

554 

556 

557 

558 

559 

561 

563 

564 

565 

566 

573 

576 

577 

578 

579 

580 

561 

582 

583 

584 

585 

586 

587 

588 

591 

592 

593 

594 

£95 

596 

§98 

6  20 

621 

62  2 

623 

6  24 

625 

626 

627 

633 

634 

6  35 

637 

638 

642 

643 

645 

650 

651 

65  2 

6  53 

655 

659 

661 

662 

665 

6  66 

667 

672 

673 

674 

681 

€83 

684 

685 

6  €6 

687 

688 

689 

691 

693 

6  94 

696 

721 

722 

726 

731 

733 

734 

735 

736 

737 

739 

741 

742 

744 

746 

747 

748 

749 

751 

1 5* 

753 

754 

755 

756 

757 

758 

759 

761 

762 

763 

764 

7  65 

766 

769 

771 

772 

776 

781 

782 

78  5 

786 

791 

792 

793 

797 

798 

821 

e22 

8  23 

€25 

829 

€3  2 

€33 

835 

836 

837 

838 

84  0 

842 

844 

845 

848 

€54 

€56 

€58 

861 

86  3 

€64 

865 

866 

868 

871 

873 

874 

883 

884 

865 

887 

888 

€91 

893 

€95 

€99 

920 

921 

922 

923 

925 

926 

927 

928 

9  29 

531 

532 

C3C 

936 

937 

939 

940 

941 

942 

943 

944 

945 

946 

947 

948 

949 

952 

S6  1 

962 

96  3 

564 

965 

566 

967 

968 

969 

971 

972 

973 

974 

575 

579 

581 

983 

985 

587 

989 

99  4 

997 

998 

lrea 

,  Code 

307 

234 

235 

227 

261 

26  5 

266 

268 

472 

473 

577 

632 

6  34 

635 

637 

638 

771 

772 

77  5 

777 

778 

lrea 

Code 

309 

262 

565 

637 

655 

671 

672 

673 

674 

675 

676 

679 

6  82 

685 

686 

6  88 

690 

6S1 

€52 

693 

694 

697 

698 

699 

745 

751 

752 

7  55 

7  57 

762 

764 

786 

787 

788 

792 

79  3 

794 

796 

797 

798 

799 

822 

lrea 

1  Code 

312 

♦♦•’Entire  irea  Code  Is  Served**** 

lrea 

Code 

313 

222 

223 

224 

22  5 

22  6 

232 

233 

234 

235 

237 

238 

239 

245 

246 

252 

25  5 

256 

257 

259 

261 

263 

264 

267 

268 

270 

271 

272 

273 

274 

275 

276 

277 

278 

280 

28  1 

282 

283 

284 

285 

286 

287 

2  98 

291 

292 

293 

294 

2S5 

*96 

297 

29  8 

321 

322 

323 

326 

331 

332 

333 

334 

335 

336 

337 

338 

24  1 

342 

34  3 

344 

345 

348 

349 

351 

352 

353 

354 

355 

356 

357 

383 

m 

ill 

111 

Ilf 

m 

!W 

36  9 
398 

371 

399 

372 

420 

373 

421 

374 

422 

377 

423 

381 

424 

382 
4  25 

4  26 

427 

428 

42  9 

43  0 

434 

435 

437 

439 

442 

444 

445 

446 

449 

4  =  1 

453 

455 

456 

459 

46  3 

464 

465 

466 

467 

468 

469 

471 

472 

473 

4  74 

475 

476 

477 

47  8 

479 

481 

482 

483 

484 

485 

486 

4  87 

491 

492 

493 

494 

495 

496 

497 

499 

5<1 

522 

523 

524 

525 

526 

5  27 

528 

531 

532 

533 

534 

5  35 

53  6 

537 

538 

539 

540 

541 

542 

543 

544 

545 

£46 

547 

548 

549 

551 

552 

553 

e  c(f 

556 

557 

559 

561 

562 

563 

564 

£65 

566 

567 

56  8 

569 

571 

57  2 

573 

574 

57  5 

576 

577 

579 

581 

582 

583 

564 

118 


585 

586 

£89 

591  592 

£93 

594 

595 

621 

624 

626 

629 

631 

635 

6  36 

637 

640 

641 

64  2  64  3 

€44 

645 

646 

647 

649 

653 

655 

658 

659 

661 

662 

663 

665 

66  8  66  9 

€71 

675 

676 

681 

6  82 

683 

6  86 

687 

689 

694 

695 

657 

§99 

721 

722 

723 

72  8 

729 

732 

733 

735 

7  36 

738 

742 

743 

744 

750 

<51 

751 

l  755 

756 

757 

756 

759 

761 

762 

763 

764 

766 

7  67 

76  8 

769 

771 

77  2 

>  773 

774 

77  5 

776 

777 

778 

779 

7  85 

787 

789 

791 

79  2 

821 

622 

82: 

1  824 

826 

827 

828 

831 

832 

833 

834 

835 

836 

837 

638 

839 

641 

84  2  84  3 

846 

847 

848 

849 

851 

852 

853 

855 

656 

857 

858 

861 

662 

863  664 

€65 

666 

667 

868 

869 

871 

872 

873 

874 

875 

676 

679 

681 

882  683 

884 

885 

886 

888 

891 

8S2 

893 

894 

89  c 

896 

697 

858 

699 

921 

1  922 

923 

924 

925 

926 

927 

928 

931 

932 

933 

934 

935 

537 

539 

941 

1  94  2 

943 

94  6 

949 

956 

961 

962 

963 

964 

965 

967 

568 

971 

572 

973  576 

977 

978 

979 

981 

9  94 

995 

996 

lrea 

i  Code 

314 

225 

227 

231 

232  23  3 

234 

241 

247 

253 

261 

263 

275 

289 

291 

2S6 

321 

342 

343 

344  351 

252 

353 

355 

361 

367 

371 

381 

382 

383 

385 

388 

389 

391 

394  421 

423 

425 

426 

427 

428 

429 

4  32 

434 

436 

441 

444 

447 

454 

458  464 

469 

481 

487 

521 

522 

524 

5  25 

531 

532 

533 

534 

535 

544 

553 

1  554 

567 

569 

572 

576 

577 

595 

621 

62  2 

631 

638 

644 

€45 

647 

65  2 

>  658 

€64 

671 

677 

679 

694 

721 

723 

724 

725 

7  26 

727 

731 

739 

74  1 

752 

768 

771 

772 

773 

776 

777 

781 

821 

€22 

8  23 

826 

83  1 

832 

837  638 

829 

842 

843 

846 

849 

851 

854 

855 

862 

863 

865 

667 

668 

869  872 

678 

889 

892 

894 

895 

899 

921 

922 

925 

928 

938 

942 

546 

94  7  957 

S61 

962 

964 

965 

966 

96  8 

969 

982 

991 

993 

994 

997 

Ire  a 

l  Code 

315 

421 

422 

423 

424  425 

4  26 

428 

432 

433 

437 

445 

4  46 

451 

452 

4  54 

455 

456 

457 

458  463 

468 

469 

470 

471 

472 

473 

4  74 

475 

476 

477 

478 

479 

48  7 

48  8  49  2 

5  24 

592 

593 

598 

622 

623 

6  25 

633 

635 

6  36 

€37 

638 

640 

652  655 

656 

662 

668 

672 

673 

675 

676 

677 

678 

662 

683 

665 

687 

689  695 

€96 

697 

699 

724 

732 

733 

7  35 

736 

737 

738 

768 

586 

752 

753 

797  798 

€22 

831 

839 

841 

853 

85  9 

8  65 

890 

896 

9€3 

lrea  Code 

316 

261 

262 

263 

261 

►  265 

266 

267 

268 

269 

436 

522 

524 

526 

529 

574 

681 

6e2 

€83 

684  685 

€66 

687 

688 

689 

721 

72  2 

7  33 

744 

755 

7  72 

773 

775 

776 

777  77  8 

788 

794 

796 

799 

832 

838 

9  42 

943 

545 

9  46 

lrea 

i  Code 

317 

222 

228 

232 

233  235 

2  26 

239 

240 

241 

242 

243 

244 

247 

248 

251 

i(52 

253 

255 

256  257 

259 

261 

262 

263 

264 

265 

2  66 

267 

269 

271 

*72 

2?3 

282 

283  284 

265 

286 

286 

289 

291 

293 

2  97 

298 

299 

3  26 

335 

352 

353 

354  356 

357 

358 

359 

378 

395 

396 

4  22 

452 

453 

455 

456 

457 

459 

462  46  7 

468 

485 

533 

534 

535 

536 

5  39 

542 

543 

545 

546 

547 

549 

55  5 

|  556 

560 

562 

56  6 

630 

631 

632 

633 

634 

€35 

636 

637 

638 

639 

64* 

l  64  3 

6  44 

646 

648 

649 

689 

724 

734 

736 

738 

741 

745 

747 

754 

75  5 

i  759 

768 

769 

773 

7  74 

776 

77  8 

779 

782 

783 

784 

786 

787 

788 

78 « 

)  623 

621 

835 

836 

839 

842 

844 

845 

846 

848 

849 

£52 

6  56 

I61 

86  2 

;  e7i 

672 

873 

875 

877 

878 

881 

882 

883 

687 

888 

892 

894 

656 

89* 

f  898 

699 

923 

924 

925 

926 

927 

928 

929 

945 

947 

563 

954 

996 

lrea 

Code 

318 

221 

222 

226 

227  231 

222 

233 

234 

235 

236 

237 

261 

264 

269 

294 

424 

425 

433 

436  439 

456 

459 

474 

477 

478 

491 

494 

527 

£28 

582 

598 

€25 

63  1 

632  635 

€36 

670 

674 

683 

6  86 

687 

6  88 

742 

746 

747 

797 

758 

637 

855  856 

661 

86  5 

86  8 

869 

873 

882 

896 

925 

929 

933 

938 

549 

565 

981  984 

9  67 

988 

98S 

119 


i. 


ire  a 

Code 

319 

225 

262 

264 

285 

289 

322 

323 

324 

326 

332 

344 

3  49 

355 

359 

362 

^63 

364 

365 

36  6 

36  9 

373 

378 

361 

383 

386 

388 

3  90 

391 

393 

395 

396 

356 

399 

43  8 

455 

842 

846 

849 

849 

851 

854 

857 

895 

Ire  a 

Code 

401 

224 

23  1 

232 

24  5 

246 

247 

253 

255 

272 

273 

274 

275 

276 

277 

278 

331 

333 

334 

351 

35  3 

397 

421 

431 

433 

434 

43  7 

438 

456 

457 

461 

463 

464 

467 

521 

525 

528 

572 

574 

621 

624 

625 

6  35 

647 

722 

7  23 

724 

725 

726 

727 

72  8 

732 

73  7 

738 

739 

751 

776 

781 

785 

821 

822 

823 

625 

626 

827 

628 

631 

661 

663 

865 

884 

885 

886 

934 

941 

942 

543 

944 

549 

955 

Ire  a 

Code 

402 

221 

238 

241 

25  3 

271 

280 

289 

291 

292 

293 

294 

330 

331 

332 

333 

334 

335 

341 

34  2 

34  4 

345 

346 

347 

348 

359 

390 

391 

392 

393 

397 

398 

399 

421 

422 

423 

4  z5 

444 

445 

451 

453 

455 

4  57 

464 

466 

4  67 

470 

471 

472 

473 

47  4 

475 

476 

477 

483 

488 

489 

4  93 

494 

4S6 

498 

536 

541 

551 

55  3 

554 

556 

558 

559 

571 

572 

592 

5  93 

633 

691 

731 

733 

734 

74  2 

779 

78  0 

781 

782 

783 

784 

785 

786 

7  87 

788 

789 

790 

791 

792 

754 

795 

796 

757 

798 

"799 

894 

895 

896 

962 

977 

578 

987 

Ire  a 

Code 

404 

221 

223 

231 

233 

237 

238 

239 

24  1 

243 

244 

247 

2  52 

255 

256 

2  57 

261 

262 

266 

284 

286 

268 

289 

252 

294 

2  96 

29  9 

3  20 

321 

325 

3  29 

344 

346 

349 

351 

35  2 

353 

354 

355 

361 

362 

36  3 

366 

371 

373 

377 

378 

351 

393 

394 

39  6 

358 

399 

420 

422 

424 

425 

4  26 

427 

428 

4  29 

432 

433 

434 

435 

436 

441 

442 

445 

446 

447 

448 

4  49 

451 

452 

454 

455 

457 

458 

461 

46  3 

466 

469 

471 

474 

475 

476 

4  77 

478 

482 

483 

487 

469 

451 

493 

496 

498 

521 

522 

523 

524 

525 

526 

527 

c  2° 

530 

533 

542 

543 

54  6 

54  8 

5  49 

564 

57  2 

577 

581 

586 

5  87 

588 

622 

6  24 

627 

633 

634 

636 

653 

656 

658 

659 

681 

688 

691 

6  96 

699 

725 

739 

741 

742 

743 

752 

753 

7  55 

758 

755 

761 

762 

763 

765 

766 

767 

768 

769 

763 

786 

789 

79  2 

794 

795 

797 

799 

843 

871 

872 

373 

874 

875 

876 

879 

881 

885 

890 

652 

894 

657 

898 

899 

921 

9  22 

923 

925 

9  26 

528 

529 

531 

93  4 

93  5 

536 

937 

938 

939 

941 

942 

943 

944 

945 

9  46 

948 

949 

551 

952 

95  3 

555 

956 

957 

961 

962 

963 

964 

968 

969 

971 

572 

973 

574 

976 

977 

S79 

981 

982 

987 

991 

992 

993 

996 

997 

9S8 

999 

Ire  a 

Code 

405 

531 

232 

<35 

236 

23  9 

270 

271 

272 

278 

292 

321 

324 

325 

329 

340 

*41 

348 

Iso 

354 

36  0 

364 

366 

373 

376 

381 

390 

391 

396 

399 

4  24 

427 

460 

478 

491 

495 

521 

523 

524 

525 

528 

556 

557 

599 

630 

631 

632 

634 

636 

670 

67  2 

677 

681 

682 

685 

6  86 

691 

721 

722 

728 

732 

733 

734 

73  6 

737 

745 

751 

752 

755 

769 

771 

781 

787 

789 

793 

794 

799 

640 

841 

84  2 

84  3 

648 

942 

943 

946 

947 

94  8 

949 

990 

996 

Ire  a 

Code 

408 

224 

225 

226 

22  7 

23  8 

241 

243 

244 

245 

246 

247 

2  48 

249 

251 

252 

253 

255 

256 

257 

25  8 

259 

262 

26  3 

264 

265 

266 

267 

268 

26  9 

270 

272 

274 

275 

277 

27  9 

280 

281 

284 

286 

287 

288 

289 

29  1 

292 

293 

294 

295 

256 

297 

29  8 

299 

335 

336 

338 

353 

354 

356 

356 

365 

370 

371 

374 

377 

378 

379 

395 

399 

422 

423 

424 

425 

4  26 

4  27 

429 

438 

443 

446 

448 

449 

45  5 

458 

46  2 

463 

475 

476 

479 

4  84 

491 

496 

5  54 

559 

575 

578 

629 

633 

662 

663 

675 

679 

688 

720 

721 

723 

725 

727 

129 

730 

732 

733 

734 

735 

736 

737 

738 

739 

74  1 

742 

743 

74  4 

745 

746 

747 

74  6 

749 

754 

755 

756 

757 

758 

773 

86  5 

8  66 

867 

920 

9  23 

925 

526 

942 

943 

94  5 

546 

947 

970 

971 

972 

973 

977 

978 

980 

9  84 

585 

966 

587 

988 

993 

994 

995 

996 

997 

998 

120 


lrea 

Code 

409 

<31 

2  6  C 

264 

268 

272 

273 

291 

294 

295 

361 

362 

539 

560 

564 

569 

582 

588 

589 

684 

693 

696 

722 

724 

7  27 

735 

736 

7  37 

740 

744 

752 

753 

755 

756 

760 

761 

762 

763 

764 

765 

766 

76  8 

7  69 

775 

779 

766 

794 

796 

822 

823 

832 

633 

835 

838 

839 

842 

84  5 

846 

860 

866 

882 

883 

886 

692 

89  8 

89  9 

925 

935 

938 

942 

945 

948 

962 

963 

982 

983 

S85 

566 

589 

lrea 

Code 

412 

221 

227 

231 

232 

23  4 

237 

241 

242 

243 

244 

247 

255 

256 

257 

261 

262 

263 

264 

269 

;7i 

273 

276 

279 

281 

288 

321 

322 

323 

331 

3  33 

341 

343 

3  44 

351 

355 

359 

361 

362 

363 

364 

366 

367 

371 

372 

373 

374 

381 

391 

39  2 

39  3 

394 

421 

422 

429 

431 

433 

4  34 

44  1 

442 

4  56 

461 

462 

464 

466 

46  9 

471 

481 

486 

487 

488 

521 

531 

546 

553 

561 

562 

56  3 

565 

56  6 

571 

578 

596 

621 

622 

624 

633 

6  36 

642 

644 

647 

648 

653 

655 

661 

66  4 

665 

672 

673 

675 

673 

631 

682 

683 

687 

731 

734 

74  1 

751 

754 

76  1 

765 

766 

767 

771 

777 

778 

781 

782 

784 

787 

788 

7S3 

795 

821 

822 

823 

824 

825 

828 

829 

631 

333 

835 

840 

854 

855 

656 

659 

86  3 

86  4 

681 

882 

884 

885 

892 

921 

922 

923 

928 

931 

936 

937 

561 

96  3 

967 

976 

lrea 

Code 

413 

525 

5  32 

c  - 

534 

53  6 

5  38 

539 

543 

547 

557 

562 

566 

567 

568 

569 

575 

563 

589 

592 

593 

594 

596 

598 

730 

732 

733 

734 

736 

737 

739 

781 

782 

783 

785 

786 

767 

788 

789 

955 

lrea 

Code 

414 

224 

225 

226 

22  8 

24  1 

242 

24  3 

246 

251 

2  52 

255 

257 

258 

259 

263 

264 

265 

271 

27  2 

27  3 

274 

276 

277 

278 

281 

232 

289 

291 

321 

3  27 

332 

336 

337 

342 

34  4 

347 

351 

352 

353 

3  54 

355 

3  57 

358 

367 

372 

374 

375 

377 

38  3 

384 

399 

421 

42  2 

423 

425 

432 

433 

434 

435 

4  36 

437 

438 

442 

44  4 

44  5 

447 

449 

453 

456 

461 

462 

4  63 

464 

465 

466 

46  8 

469 

47  5 

476 

48  1 

482 

483 

494 

4  97 

498 

499 

5  27 

529 

535 

541 

542 

543 

544 

545 

54  6 

547 

548 

549 

551 

552 

553 

5  54 

562 

631 

632 

633 

634 

(36 

637 

639 

643 

645 

647 

649 

652 

654 

6  56 

657 

658 

662 

671 

672 

67  8 

67  9 

681 

691 

694 

697 

744 

747 

761 

762 

764 

765 

768 

769 

771 

774 

77  8 

78  1 

782 

783 

784 

785 

786 

797 

798 

799 

822 

9  26 

833 

635 

643 

84  4 

84  5 

657 

859 

863 

864 

865 

866 

869 

871 

873 

878 

886 

899 

531 

93  3 

935 

936 

937 

961 

962 

963 

964 

lrea 

Code 

415 

♦♦••Entire  lrea  Code  Is  Served**** 

lrea 

Code 

419 

240 

241 

242 

243 

24  4 

245 

246 

247 

248 

249 

255 

2  59 

381 

302 

365 

389 

470 

471 

472 

47  3 

474 

475 

476 

478 

521 

522 

524 

525 

526 

529 

531 

534 

535 

536 

537 

569 

661 

666 

691 

693 

698 

7  26 

727 

729 

747 

755 

756 

825 

82  6 

82  9 

636 

837 

838 

841 

855 

862 

865 

866 

867 

8  72 

874 

877 

678 

882 

e8  3 

664 

885 

886 

891 

892 

893 

8  95 

896 

936 

lrea 

Code 

501 

223 

224 

225 

22  7 

370 

371 

372 

373 

374 

375 

376 

378 

433 

455 

490 

562 

565 

568 

56  9 

64  5 

653 

660 

661 

663 

664 

666 

732 

735 

753 

756 

771 

772 

773 

774 

82  1 

634 

835 

847 

851 

868 

888 

897 

945 

96  1 

9  82 

585 

988 

lrea 

Code 

502 

222 

228 

231 

239 

24  1 

244 

245 

267 

361 

363 

366 

367 

368 

423 

4  25 

426 

429 

447 

44  8 

44  9 

451 

452 

454 

456 

458 

45  9 

491 

499 

540 

560 

561 

562 

566 

56  8 

569 

571 

580 

581 

582 

583 

584 

5  85 

5  87 

588 

589 

634 

6 

636 

63  7 

772 

774 

775 

776 

778 

893 

895 

8  96 

897 

922 

933 

935 

53l 

555 

957 

964 

966 

967 

968 

969 

121 


Ire  a 

Code 

503 

220 

2  21 

222 

223 

22  4 

225 

226 

227 

228 

229 

23  0 

231 

232 

233 

234 

235 

236 

237 

238 

23  9 

240 

24  1 

242 

243 

244 

245 

246 

248 

249 

251 

252 

253 

254 

25  5 

256 

257 

280 

281 

282 

283 

284 

2  85 

286 

287 

268 

289 

292 

293 

294 

295 

297 

299 

362 

363 

364 

370 

371 

373 

37  8 

390 

393 

399 

581 

585 

58  8 

620 

621 

625 

626 

627 

628 

6  29 

630 

631 

632 

635 

636 

637 

638 

639 

640 

641 

6  4  2 

643 

644 

645 

646 

6  4  7 

648 

6  49 

650 

652 

653 

654 

65  5 

656 

657 

658 

659 

661 

663 

665 

666 

667 

668 

681 

662 

664 

685 

69  2 

695 

741 

743 

749 

760 

761 

771 

774 

775 

777 

790 

796 

844 

ire  a 

Code 

504 

241 

242 

244 

24  5 

24  6 

254 

255 

260 

261 

262 

271 

2  72 

273 

275 

277 

278 

279 

282 

283 

286 

288 

291 

292 

293 

334 

34  0 

341 

342 

343 

3  44 

346 

347 

34  8 

349 

355 

256 

357 

358 

359 

361 

362 

3  63 

364 

366 

367 

368 

377 

379 

381 

38  2 

383 

387 

388 

389 

391 

392 

3  93 

394 

399 

431 

436 

441 

443 

450 

454 

455 

456 

464 

466 

467 

468 

469 

482 

483 

484 

486 

468 

521 

522 

523 

524 

525 

527 

528 

529 

561 

563 

566 

568 

569 

575 

581 

566 

587 

58  8 

569 

594 

595 

596 

627 

642 

654 

656 

662 

664 

665 

676 

682 

684 

686 

689 

733 

734 

737 

738 

749 

7  66 

7  67 

769 

771 

774 

775 

778 

821 

822 

626 

827 

831 

832 

833 

834 

8  35 

837 

838 

851 

661 

865 

666 

86  8 

87  2 

673 

876 

879 

885 

887 

888 

8  89 

891 

895 

856 

697 

899 

922 

923 

924 

925 

926 

927 

928 

942 

94  3 

944 

945 

947 

948 

949 

976 

Ire  a 

Code 

505 

242 

243 

247 

25  5 

256 

262 

265 

266 

268 

277 

281 

291 

292 

293 

294 

296 

296 

299 

344 

34  5 

678 

679 

765 

766 

821 

822 

8  23 

824 

831 

836 

e4i 

842 

643 

844 

84  6 

648 

865 

867 

869 

873 

877 

881 

883 

884 

8  88 

692 

893 

697 

89  8 

Ire  a 

Code 

507 

281 

262 

264 

285 

286 

287 

288 

28  9 

356 

365 

367 

5  33 

545 

597 

753 

755 

775 

667 

876 

932 

Ire  a 

Code 

512 

220 

22  1 

2  22 

223 

224 

2  25 

226 

227 

228 

229 

230 

231 

233 

24  1 

242 

243 

244 

246 

24  7 

250 

251 

255 

258 

259 

261 

26  2 

263 

264 

265 

266 

267 

270 

271 

27  2 

276 

281 

282 

288 

289 

299 

327 

328 

329 

333 

3  37 

340 

341 

342 

34  3 

34  4 

345 

346 

349 

350 

366 

3  72 

379 

381 

383 

385 

387 

390 

397 

39  9 

421 

423 

425 

426 

432 

433 

434 

435 

436 

441 

442 

443 

444 

445 

44  7 

44  8 

451 

452 

453 

4  54 

458 

459 

464 

465 

467 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

4  82 

492 

493 

4  94 

495 

496 

497 

531 

53  2 

533 

534 

536 

541 

542 

544 

5  46 

548 

560 

572 

573 

575 

576 

578 

58  1 

565 

621 

622 

623 

6  24 

625 

6  26 

627 

628 

6  29 

630 

631 

633 

635 

636 

639 

643 

647 

648 

649 

650 

651 

652 

653 

6  54 

655 

656 

657 

65  8 

659 

661 

662 

667 

670 

671 

673 

674 

6  75 

677 

679 

680 

681 

662 

684 

68  6 

687 

688 

690 

691 

692 

694 

6  95 

696 

69e 

699 

722 

723 

724 

726 

727 

722 

733 

734 

735 

736 

737 

748 

781 

787 

797 

620 

621 

622 

824 

82  6 

828 

831 

834 

835 

836 

837 

8  38 

843 

845 

851 

852 

853 

654 

855 

85  7 

670 

881 

882 

883 

884 

886 

8  87 

888 

892 

921 

S22 

923 

924 

92  5 

92  6 

927 

928 

929 

933 

937 

93  9 

943 

99  1 

992 

9  93 

lrea 

,  Code 

513 

220 

221 

2  22 

22  3 

224 

225 

226 

227 

228 

229 

231 

2  32 

233 

234 

2  36 

237 

241 

242 

24  3 

24  4 

245 

247 

248 

251 

2  52 

253 

254 

255 

256 

257 

258 

259 

262 

26  3 

26  5 

267 

268 

271 

272 

2  74 

275 

276 

277 

278 

281 

290 

293 

294 

296 

29  7 

298 

299 

321 

322 

323 

324 

325 

327 

328 

346 

347 

351 

352 

353 

26  7 

269 

381 

385 

388 

389 

390 

3  96 

397 

399 

4  20 

421 

422 

423 

424 

42  5 

426 

429 

433 

434 

435 

439 

4  43 

445 

449 

451 

454 

457 

46  1 

462 

467 

471 

474 

475 

476 

481 

482 

4  89 

499 

521 

522 

527 

528 

530 

531 

53  3 

536 

539 

541 

542 

551 

553 

554 

55S 

561 

562 

56  3 

565 

566 

56  8 

569 

574 

575 

576 

579 

583 

589 

591 

595 

598 

621 

122 


€24 

€25 

tv 

629 

631 

€32 

641 

651 

659 

661 

66  2 

6  67 

671 

€77 

661 

683 

664 

7*1 

722 

724 

729 

731 

732 

733 

734 

738 

741 

742 

743 

745 

*746 

746 

749 

751 

75  2 

753 

756 

76  1 

762 

763 

765 

7  69 

771 

772 

777 

779 

782 

786 

787 

791 

793 

797 

820 

821 

822 

825 

828 

829 

831 

832 

635 

636 

637 

841 

64  5 

648 

84  9 

351 

852 

853 

854 

859 

861 

86  2 

8  €3 

864 

865 

666 

86  7 

868 

670 

871 

872 

873 

874 

87  8 

879 

882 

885 

890 

891 

8S6 

e98 

921 

92  2 

923 

931 

941 

943 

948 

961 

964 

969 

972 

977 

984 

988 

ire  a 

code 

515 

223 

224 

225 

24  2 

24  3 

244 

24  5 

246 

247 

255 

262 

263 

265 

266 

270 

271 

274 

276 

277 

27  8 

279 

280 

261 

282 

283 

284 

285 

286 

287 

2  88 

289 

834 

$61 

96  4 

96  5 

$66 

967 

981 

984 

986 

987 

989 

992 

993 

9  $6 

999 

ire  a 

Code 

516 

*4 

'**Entir« 

5  Area  Code  Is  Served**** 

ire  a 

Code 

517 

221 

322 

223 

332 

337 

339 

349 

351 

353 

355 

363 

371 

372 

373 

3  74 

377 

393 

394 

482 

48  3 

464 

485 

487 

625 

626 

627 

641 

645 

646 

651 

€55 

663 

€69 

67  5 

676 

€54 

699 

882 

887 

Ire  a 

Code 

518 

235 

266 

270 

271 

?72 

273 

274 

279 

283 

286 

3  46 

355 

356 

370 

371 

zl  2 

374 

377 

28  1 

*62 

383 

384 

385 

386 

393 

399 

4  34 

436 

4  38 

439 

445 

447 

449 

45  3 

454 

455 

456 

457 

458 

459 

462 

463 

465 

470 

471 

472 

473 

474 

475 

476 

477 

482 

489 

584 

587 

663 

664 

674 

731 

732 

753 

756 

76  5 

76  6 

767 

76  8 

783 

785 

797 

86  1 

864 

869 

872 

877 

882 

865 

6S0 

895 

899 

Ire  a 

Code 

601 

242 

352 

253 

354 

35  5 

3^9 

362 

366 

371 

372 

37  3 

376 

393 

€41 

781 

£25 

629 

645 

85  1 

852 

€?6 

857 

666 

878 

879 

922 

923 

9  24 

932 

9  36 

$39 

944 

$48 

949 

956 

957 

960 

961 

968 

969 

981 

982 

987 

992 

Area 

,  Code 

602 

224 

221 

233 

234 

235 

226 

237 

23  6 

239 

241 

242 

243 

244 

245 

246 

247 

248 

249 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

26  7 

2  €  8 

269 

270 

271 

272 

273 
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275 

276 

277 

278 

279 

285 

292 

29  3 

294 

295 

296 

2  97 

298 

29  9 

3  23 

325 

526 

3  27 

435 

551 

569 

573 

574 

575 

576 

577 

578 

581 

582 

583 

584 

585 

588 

589 

€20 

€21 

62  2 

62  3 

624 

626 

628 

629 

721 

74  1 

742 

743 

744 

745 

146 

747 

*48 

74  9 

790 

751 

792 

795 

820 

827 

829 

830 

831 

e32 

833 

634 
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637 

838 

83  9 

840 

84  1 

842 

843 

846 
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8  49 

853 

856 

860 
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862 
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€  €  7 
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870 
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873 
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877 

878 

879 

880 

881 

862 
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887 

888 

889 

890 

891 

8  92 

893 

894 

895 
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898 
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921 

924 
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932 

933 

934 

9  35 

936 

937 

938 

939 

941 

$42 
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484 
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581 
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799 

822 
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629 
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687 

688 
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734 
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695 

697 

699 

720 

7 

21 

723 

7  26 

747 

748 

749 

7  50 

7 

51 

754 

7S7 

781 

782 

783 

7  84 

7 

85 

788 

7  89 

827 

8  40 

84  1 

344 

8 

47 

850 

852 

871 

877 

87  8 

879 

880 

884 

8  88 

926 

928 

929 

9  30 

9 

31 

932 

933 

951 

952 

953 

954 

9 

55 

956 

957 

9  76 

977 

978 

9  80 

9 

81 

984 

9  87 

354  359 
472  4  74 

ill  if? 
Ill  if? 

626  627 
641  642 
671  673 


361  369  370  380  3ei 

476  452  493  494  495 

III  iff  iff  if?  if! 

if.1  ill  ill  if?  iff 

628  629  630  631  632 

643  644  645  646  649 

675  680  681  €82  683 


126 


684 

<39 

§85 

*4C 

666 

742 

687 

750 

68  8 
751 

772 

773 

774 

775 

77  6 

788 

79C 

792 

793 

79  4 

826 

627 

628 

829 

630 

841 

642 

646 

84  7 

84  8 

870 

871 

674 

875 

677 

889 

a  s  i 

692 

89  3 

894 

952 

953 

954 

955 

956 

971 

972 

973 

974 

97  5 

987 

988 

989 

990 

991 

Ira  a 

Code 

716 

222 

223 

22  5 

227 

23  2 

265 

266 

271 

27  5 

278 

337 

338 

24  2 

352 

359 

426 

427 

428 

433 

434 

475 

477 

462 

494 

49  6 

592 

594 

621 

624 

625 

647 

€48 

€49 

652 

654 

684 

685 

€66 

68  7 

68  8 

726 

731 

741 

745 

751 

827 

828 

e2 1 

832 

633 

847 

849 

652 

853 

654 

878 

879 

681 

882 

68  3 

895 

696 

697 

898 

921 

Ira  a 

,  Code 

717 

225 

222 

222 

234 

236 

288 

291 

292 

295 

29  9 

392 

293 

294 

397 

457 

561 

562 

5€3 

564 

56  6 

655 

€56 

657 

663 

664 

732 

735 

736 

737 

741 

779 

780 

782 

78  3 

786 

843 

845 

646 

84  8 

854 

948 

957 

96  1 

969 

975 

Ira  a 

Code 

801 

224 

225 

226 

227 

23  7 

272 

277 

278 

292 

29  5 

366 

373 

374 

375 

377 

467 

479 

482 

48  3 

484 

532 

533 

534 

535 

53  6 

571 

572 

581 

582 

58  3 

768 

773 

776 

777 

78  2 

969 

972 

973 

974 

975 

Ira  a 

,  Code 

803 

232 

233 

235 

239 

24  2 

281 

282 

268 

29  2 

29  4 

439 

461 

463 

472 

474 

576 

577 

578 

579 

58  2 

733 

735 

736 

73  8 

74  2 

763 

764 

765 

766 

76  7 

787 

788 

791 

792 

794 

859 

662 

871 

873 

875 

967 

Ira  a 

Code 

804 

222 

225 

226 

230 

231 

264 

*89 

m 

ill 

270 

296 

271 

320 

§89 

707 

7Q6 

710 

712 

/52 

754 

756 

758 

759 

777 

778 

779 

780 

781 

795 

796 

797 

793 

820 

62  1 

832 

833 

834 

835 

650 

851 

852 

8  55 

856 

679 

880 

881 

882 

883 

695 

896 

897 

898 

899 

957 

96  0 

961 

962 

963 

977 

978 

979 

980 

981 

992 

993 

994 

995 

9  96 

235 

236 

238 

244 

247 

282 

283 

286 

288 

293 

377 

381 

385 

392 

395 

4  36 

439 

442 

454 

457 

533 

537 

538 

542 

544 

626 

627 

63  1 

632 

633 

€55 

656 

662 

663 

668 

€69 

690 

691 

692 

6  93 

754 

75  9 

773 

791 

821 

634 

835 

836 

837 

838 

655 

856 

862 

865 

872 

664 

885 

686 

887 

889 

924 

937 

94  1 

947 

955 

238 

244 

246 

252 

255 

233 

34  2 

343 

344 

346 

4€4 

46  9 

47  2 

474 

489 

569 

586 

587 

599 

6  26 

€65 

675 

676 

687 

689 

755 

757 

76  1 

763 

764 

767 

790 

792 

822 

623 

868 

872 

876 

896 

898 

9  66 

250 

254 

255 

261 

262 

258 

299 

321 

322 

328 

378 

379 

392 

393 

394 

465 

486 

467 

489 

521 

537 

538 

539 

544 

546 

564 

585 

586 

621 

625 

785 

798 

825 

942 

943 

243 

244 

246 

252 

2  54 

295 

297 

256 

299 

345 

476 

552 

553 

554 

556 

563 

585 

588 

592 

596 

743 

744 

745 

747 

748 

768 

771 

772 

776 

777 

m 

796 

797 

798 

799 

879 

881 

e83 

884 

272 

233 

274 

237 
27  § 

244 
27 6 

245 

231 

*21 

323 

3  2  § 

329 

340 

720 

730 

731 

732 

738 

76  0 

761 

768 

770 

771 

783 

7  84 

785 

786 

7  87 

821 

822 

823 

824 

825 

836 

837 

838 

339 

840 

857 

859 

861 

863 

865 

884 

885 

886 

887 

8  88 

921 

9  37 

946 

947 

951 

964 

966 

966 

96  9 

970 

982 

983 

984 

985 

9  86 

99  7 

9  98 

999 

248 

2  54 

258 

262 

263 

297 

3  23 

325 

328 

334 

398 

4  22 

423 

424 

425 

458 

461 

464 

467 

473 

546 

549 

582 

586 

588 

634 

6  35 

636 

637 

644 

671 

674 

675 

681 

683 

694 

6  95 

696 

722 

7  24 

822 

823 

824 

825 

8  26 

83  9 

842 

843 

84  5 

846 

873 

874 

875 

876 

877 

890 

891 

892 

893 

8  94 

964 

974 

976 

987 

992 

266 

2  83 

284 

285 

287 

347 

3  48 

354 

378 

383 

533 

5  34 

545 

558 

560 

627 

6  39 

652 

653 

654 

691 

693 

696 

697 

698 

766 

767 

768 

771 

774 

324 

8  25 

826 

829 

842 

921 

9  38 

939 

944 

945 

263 

264 

265 

266 

268 

350 

355 

359 

363 

364 

399 

4  23 

451 

465 

4  66 

522 

5  24 

5  26 

530 

531 

551 

561 

562 

566 

569 

626 

6  27 

731 

754 

756 

96  4 

965 

966 

967 

968 

256 

268 

269 

271 

277 

353 

355 

356 

359 

4  33 

m 

571 

723 

Hi 

574 

732 

751 

7  54 

755 

156 

7€2 

779 

781 

782 

783 

786 

831 

334 

836 

845 

855 

886 

889 

895 

945 

963 

247 

2  54 

257 

261 

262 

m 

2  84 
344 

in 

286 

346 

if! 

127 


355 

358 

359 

363 

37  9 

380 

393 

396 

397 

398 

399 

4  20 

421 

422 

423 

424 

425 

426 

427 

428 

433 

440 

44  1 

444 

445 

446 

4  55 

460 

461 

463 

464 

465 

466 

46  7 

468 

460 

481 

482 

483 

484 

485 

4  86 

487 

488 

4  89 

490 

494 

495 

496 

497 

499 

533 

543 

545 

547 

583 

5  87 

588 

592 

595 

596 

686 

599 

121 

ffi 

623 

723 

62  4 
72  7 

m 

III 

111 

629 

739 

643 

740 

644 
74  1 

6  48 
743 

649 

744 

666 
74  5 

6  67 
746 

"47 

748 

749 

75  2 

764 

771 

772 

77  5 

780 

781 

782 

7  84 

786 

788 

790 

794 

795 

796 

79  8 

823 

625 

826 

627 

838 

840 

850 

851 

853 

£55 

857 

m 

Hi 

667 

979 

86  8 

872 

674 

877 

878 

887 

888 

898 

9  24 

954 

971 

973 

Ire  a 

Coda 

605 

213 

322 

323 

324 

32  5 

326 

327 

329 

366 

373 

388 

392 

393 

395 

3S7 

398 

399 

482 

48  3 

484 

465 

486 

4e7 

488 

492 

493 

4  94 

495 

496 

497 

498 

499 

522 

52  3 

52  5 

526 

527 

529 

581 

583 

584 

589 

629 

642 

643 

644 

647 

648 

64  9 

65  2 

653 

654 

656 

658 

659 

831 

832 

833 

834 

8  35 

£42 

645 

654 

858 

661 

671 

872 

93  3 

982 

9  83 

984 

985 

986 

987 

Ira  a 

Coda 

806 

320 

335 

352 

35  3 

355 

356 

359 

372 

373 

374 

376 

378 

381 

383 

6  22 

655 

656 

741 

74  2 

74  3 

744 

74  5 

746 

747 

762 

763 

7  65 

792 

793 

794 

795 

796 

797 

79  9 

828 

629 

832 

842 

863 

866 

873 

885 

892 

Ira  a 

Coda 

808 

235 

237 

239 

247 

254 

257 

259 

261 

262 

263 

293 

3  73 

377 

395 

356 

4  22 

423 

433 

438 

44  9 

455 

456 

471 

4  74 

4  77 

486 

4  87 

488 

499 

521 

*23 

524 

525 

526 

527 

528 

531 

533 

536 

537 

538 

543 

544 

545 

546 

§47 

548 

595 

621 

622 

623 

624 

625 

637 

638 

653 

655 

668 

671 

6  72 

676 

677 

661 

682 

684 

667 

689 

695 

696 

732 

734 

7  35 

737 

833 

834 

836 

639 

641 

84  2 

84  5 

647 

84  8 

922 

923 

926 

941 

942 

943 

944 

945 

946 

947 

648 

949 

955 

9  88 

Ira  a 

Coda 

812 

246 

256 

262 

28  3 

284 

288 

332 

333 

334 

335 

336 

3  37 

339 

422 

4  23 

424 

425 

426 

42  8 

429 

451 

464 

473 

474 

476 

477 

479 

556 

637 

775 

776 

624 

825 

837 

838 

653 

658 

867 

872 

876 

892 

8  97 

923 

925 

944 

945 

946 

94  9 

963 

983 

965 

988 

Ira  a 

Coda 

ei3 

221 

223 

224 

225 

226 

227 

228 

229 

231 

232 

234 

2  36 

237 

238 

239 

241 

242 

247 

24  8 

251 

253 

254 

256 

257 

258 

259 

272 

273 

621 

622 

623 

626 

634 

645 

650 

659 

677 

681 

684 

685 

689 

830 

831 

832 

833 

834 

835 

637 

839 

64  0 

655 

870 

871 

872 

873 

875 

876 

877 

879 

863 

884 

865 

666 

887 

920 

932 

933 

935 

949 

961 

96  2 

963 

969 

971 

972 

973 

974 

977 

985 

986 

988 

989 

990 

996 

Ira  a 

Coda 

814 

451 

452 

453 

45  4 

45  5 

456 

459 

474 

4  76 

6  84 

695 

6  96 

725 

732 

734 

739 

742 

774 

796 

625 

833 

838 

86  4 

866 

868 

871 

875 

886 

698 

899 

942 

943 

944 

946 

94  9 

Ira  a 

Coda 

815 

226 

229 

234 

282 

33  2 

335 

344 

38  5 

389 

397 

398 

399 

436 

439 

455 

459 

469 

478 

485 

489 

544 

54  7 

623 

624 

629 

633 

645 

654 

722 

723 

725 

726 

727 

72  9 

74  0 

741 

744 

765 

773 

774 

834 

838 

874 

677 

865 

886 

962 

963 

964 

96  5 

966 

968 

967 

Iraa 

Coda 

816 

ill 

m 

81 

$5 

ill 

m 

234 
27  9 

238 

283 

241 

322 

m 

m 

245 

346 

251 

348 

m 

128 


1 


356 

358 

361 

36  3 

364 

373 

374 

391 

421 

4  36 

444 

452 

45’ 

454 

4=5 

459 

461 

464 

468 

47  1 

474 

478 

483 

523 

524 

525 

531 

5  32 

537 

5  56 

*61 

576 

576 

58  7 

667 

685 

688 

734 

737 

741 

753 

7  56 

757 

761 

763 

165 

781 

792 

795 

796 

623 

836 

842 

844 

861 

831 

891 

921 

923 

9  24 

S26 

931 

932 

941 

94  2 

966 

968 

995 

997 

Ire  a 

Code 

817 

232 

236 

237 

244 

24  6 

249 

261 

265 

267 

268 

273 

274 

275 

277 

2  80 

281 

262 

283 

234 

29  2 

293 

294 

295 

297 

322 

325 

328 

332 

334 

335 

336 

338 

346 

355 

356 

379 

382 

383 

387 

390 

429 

4  30 

431 

439 

441 

443 

444 

44  7 

44  8 

451 

452 

456 

457 

460 

461 

465 

4  67 

469 

473 

4  77 

478 

481 

483 

485 

48  8 

469 

491 

493 

496 

498 

499 

523 

524 

525 

528 

529 

=  31 

534 

535 

536 

538 

540 

54  1 

544 

551 

560 

565 

566 

569 

571 

§72 

§7  4 

?77 

586 

58  8 

569 

592 

594 

5  95 

599 

624 

625 

626 

633 

640 

649 

654 

656 

662 

666 

679 

682 

691 

692 

696 

723 

731 

732 

735 

7  37 

738 

752 

753 

754 

755 

756 

757 

761 

763 

766 

767 

771 

772 

773 

774 

776 

777 

778 

780 

78  7 

788 

792 

794 

795 

799 

82  2 

8  26 

829 

831 

834 

836 

838 

640 

84  4 

848 

651 

853 

655 

857 

859 

36  0 

863 

870 

875 

8  76 

677 

881 

921 

923 

92  4 

926 

927 

930 

938 

939 

982 

983 

984 

985 

9  86 

Ire  a 

Code 

818 

♦♦•♦Entire  Area  Code  Is  Served**** 

Ire  a 

Code 

901 

272 

274 

276 

278 

320 

223 

324 

327 

332 

345 

346 

348 

3  53 

357 

358 

362 

3  63 

369 

27  2 

277 

382 

386 

388 

3  96 

39  8 

452 

454 

458 

521 

522 

523 

f  24 

525 

?2  6 

527 

528 

529 

535 

577 

578 

682 

683 

685 

721 

722 

125 

*26 

728 

729 

743 

744 

745 

754 

755 

756 

761 

762 

765 

766 

767 

774 

775 

785 

789 

794 

795 

797 

829 

853 

867 

3  72 

873 

876 

9  22 

942 

946 

947 

94  8 

Ire  a 

.  Code 

904 

241 

246 

24  9 

251 

262 

264 

266 

268 

269 

272 

282 

2  85 

289 

350 

353 

354 

*55 

356 

358 

259 

164 

387 

388 

389 

390 

393 

3  96 

398 

399 

432 

433 

434 

436 

43  8 

452 

453 

45  5 

456 

474 

476 

477 

478 

492 

632 

633 

634 

636 

641 

64  2 

646 

721 

723 

724 

725 

731 

733 

737 

739 

743 

744 

751 

757 

764 

76  5 

766 

768 

771 

772 

777 

778 

781 

783 

786 

791 

798 

932 

944 

‘68 

994 

Ire  a 

Code 

912 

431 

432 

435 

43  6 

43  9 

474 

477 

734 

741 

742 

743 

7  44 

745 

746 

759 

776 

781 

784 

787 

788 

792 

883 

888 

922 

923 

926 

929 

932 

935 

953 

956 

986 

Ire  a 

Code 

913 

232 

233 

234 

235 

236 

262 

266 

267 

268 

272 

273 

281 

286 

287 

288 

289 

295 

296 

29  9 

321 

334 

34  1 

342 

354 

357 

362 

3  65 

371 

375 

379 

381 

3  83 

384 

422 

43  2 

441 

478 

492 

541 

564 

573 

5  74 

576 

582 

588 

596 

621 

*31 

64  2 

64  8 

649 

661 

663 

671 

676 

677 

681 

685 

721 

7  22 

724 

761 

<64 

775 

78  2 

768 

791 

829 

831 

862 

887 

8  88 

894 

897 

967 

Ire  a 

Code 

914 

235 

237 

i*1 

25  3 

273 

278 

279 

285 

321 

328 

332 

3  35 

337 

345 

347 

354 

315 

381 

390 

*91 

423 

428 

472 

476 

478 

576 

591 

592 

631 

632 

*33 

636 

64  2 

664 

667 

668 

681 

682 

683 

684 

686 

693 

694 

656 

697 

698 

699 

723 

725 

738 

747 

761 

764 

765 

769 

776 

779 

789 

793 

833 

834 

635 

89  0 

89  9 

S34 

937 

93  9 

946 

948 

949 

961 

963 

964 

965 

967 

968 

969 

976 

997 

lraa  Cod*  915 

332  333  *34  335 
532  533  537  541 
566  566  569  581 
673  675  676  677 
695  696  6S7  698 
651  852  655  858 


337  362  366  367  368  381  385  465  468  469  529 
542  343  544  545  546  548  561  562  563  564  565 
584  5 S 1  592  593  594  598  653  655  657  658  672 
682  683  684  685  686  687  688  6  89  691  692  694 
699  747  751  755  757  772  775  778  779  821  833 
859  860  877  886  942  944  949 


lm  Cod*  916 

322  323  324  325  328  329 
363  364  366  369  371  272 
422  423  424  427  428  440 
451  4=2  453  454  455  456 
489  6 1 5  636  638  641  643 
726  728  731  736  739  766 
922  924  925  927  929  933 
973  585  988  989  991 


334  338 
386  383 
443  444 
482  483 
682  685 
782  783 
962  965 


344  35 
391  39 
445  44 
484  48 
687  68 
786  79 
966  96 


485  486 
689  722 


361  362 
39*  421 
44 §  449 
487  488 
723  725 
920  921 
971  972 


Ire*  Coda  918 
224  227  234  241 
369  425  428  437 
495  496  560  56  1 
€27  628  660  663 
835  836  838 


245  250  251  252  254  258  266  272  288  299  366 
438  445  446  451  455  460  477  481  492  493  494 
581  562  583  564  585  586  587  580  592  599  622 
664  665  742  743  744  745  747  749  831  832  834 


iraa  Coda  919 

248  266  269  271 
362  365  370  373 
471  472  475  476 
575  555  556  598 
€84  €65  €88  697 


748  750  755  760 
779  781  782  784 
847  848  85  1  852 
885  866  687  888 


272  273  274 
375  377  378 
477  489  493 
621  622  639 
698  721  722 
761  764  765 
785  787  788 
854  655  859 
889  890  922 


275  279  282 
379  383  429 
528  541  543 
643  656  663 
723  724  725 
766  767  768 
921  828  829 
860  869  872 
924  945  969 


286  288 
431  4  34 
544  549 
674  6  80 
727  730 
769  770 
832  833 
876  878 
983  9  93 


294  299 
467  469 
553  556 
682  683 
737  744 
773  777 
£36  839 
e83  8 £4 
996  9S8 
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Uillill  S 

AT&T,  HCI ,  AND  GTE  SPRINT  TARIFF  RATES 

lariff  rates  for  AT&T  HTS  (current  and  proposed),  MCI 
Execunet,  and  GTE  Sprint’s  SPRINT  appear  first  in  this 
appendix  followed  by  th6  tariff  rates  for  AT&T  HATS  (current 
and  proposed),  BCI  HATS,  and  Direct  Sprint.  Methods  of 
applying  the  tariffs  are  described  below. 

AT&T  HTS,  HCX  Execunet,  and  SPRINT 

AT&T  HTS  and  SPRIST  charges  are  based  on  a  rate  for  the 
first  minute  plus  a  rate  for  additional  minutes  in  each  rate 
period,  while  HCI  Execur.et  has  a  single  rate  for  all  minutes 
in  a  rate  period.  All  of  these  services  round  up  the  dura¬ 
tion  cf  the  call  to  the  next  higher  minute — they  bill  in  one 
minute  increments.  AT&T  MTS  costs  are  calculated  at  the  day 
rate,  regardless  of  rate  period,  then  discounted  according 
to  the  rate  period  in  which  the  call  was  made.  (The 
discccnts  are  40  percent  for  the  Evening  rate  period  and  60 
percent  fcr  the  Night  and  Weekend  rate  period.  A  55  percent 
discount  is  applied  tc  calls  tc  Alaska  and  Hawaii  during  the 
Night  and  weekend  rate  period  under  the  current  tariff.) 
SPRINT  service  is  discounted  based  upon  total  dollar  amount 
cf  the  till.  (See  the  SPRINT  rate  table  below.)  MCI 
Execunet  has  separate  rates  fcr  calls  to  network  and  ncn- 
netwcrk  cities.  Tenths  of  a  cent  are  truncated  from  the 
costs  calculated  for  each  AT&T  HTS  call  and  are  rounded  for 
each  HCI  Execunet  and  SPRINT  call. 

AT&T  UTS,  BCI  RATS,  and  Direct  Sprint 

AT&T  HATS  measures  the  duration  of  a  call  in  one  second 
increments,  MCI  HATS  uses  thirty  second  increments,  and 
Direct  Sprint  uses  six  second  increments.  All  three  of 
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these  services  have  a  one  tinute  minimum  average  time 
zeguireeent.  Also,  all  three  have  the  same  points  at  which 
the  rates  taper;  15,  40,  and  80  hours  (or  equivalent 
minutes).  Costs  are  calculated  based  on  average  use  per 
line  per  rate  period.  In  ether  words,  the  total  usage  in 
each  rate  period  for  all  lines  (MATS  lines  or  DALs)  is 
divided  by  the  number  of  lines  to  obtain  an  average  use  per 
line  per  rate  period.  (AT5T  HATS  rounds  this  average  to  the 
nearest  tenth  of  an  heur.)  MCI  HATS  and  Direct  Sprint  also 
calculate  the  average  for  calls  to  network  and  non-r.efwcrk 
cities.  (See  rate  tables  belcw.)  The  average  use  per  line 
per  rate  period  and  the  par  line  monthly  recurring  charges 
are  used  to  calculate  the  cost  per  line.  The  cost  per  line 
is  multiplied  by  the  total  number  of  lines  to  obtain  the 
total  cost.  An  example  follows: 

Two  AT5T  HATS  lines  (Service  Area  6)  are  used  as  fcllcws 
during  a  one  month  period: 


Hate  Period  Hours 


Business  lay  100 

Evening  40.45 

Night  and  Weekend  10 


The  average  use  per  line 

Rate  Period 

Business  Cay 
Evening 

Night  and  Weeke 


per  rate  period  is: 


Hours 


100  /  2  =  50 

40.45  /  2  =  20.225 

(rounded  to  the  nearest 
tenth  of  an  hour  =  20.2) 
10  /  2  =  5 


The  cost  per  line  per  rate  period  (assuming  rate  step  20 
for  Service  Area  6  calling  from  California  for  ATST  WATS 
(current  rates))  is: 

Eusiness  Day  Hate  Period  (50  hours  total  per  line  average) 


15  hours  X  $25.62  =  $387.30 
25  hours  X  $22.98  =  $574.50 
10  hours  X  $21.03  *  $210.30 


Total  $1172.10 
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Evening  Fate  Period  (20.2  hours  total  per  line  average) 


15  hours  X  $16.78  =  $251.70 
5.2  hours  X  $14.94  =  $  77.69 

Total  $329.39 

Night  and  Weekend  Fate  Period  (5  hours  total  per  line 
average) 

5  hours  X  9.04  =  $  45.20 

Total  cost  per  line: 

Eusiness  Day  Bate  Period 
Ivening  Rate  Period 
Night  and  Weekend  Rate  Period 
Eer  line  Monthly  Recurring  Charges 

Total  Cost  per  line 

Total  cost: 

$1578.34  per  line  X  2  lines  =  $3156.68 

The  process  is  the  same  for  MCI  WATS  and  Direct  Sprinr 
except  the  average  use  per  line  per  rate  period  is  not 
rounded . 


$1172.10 
$  329.39 
$  45.20 
$  31.65 

$1578.34 
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Based  on  average  use  Eer  line  per  rate  period. 
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GTE  Sprint  Communications  Corporation  Tariff  PCC  Ho.  10,  p  43,  5  Jan  1984 
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APPENDIX  F 
EHLAHG  B  TABLES 


langs 

Grade  cf 

Sc.  of 

Erl  angs 

Grade  of 

Service 

Trunks 

Service 

0. 2C 

0.167 

1 

2.00 

0.  400 

0.  20 

0.0  16 

2 

2.00 

0. 211 

0.2C 

0.001 

3 

2.00 

0.  095 

2.00 

0. 037 

0. 4C 

0.286 

1 

2.00 

0.  012 

0. 40 

0.054 

2 

2.00 

0.003 

0-40 

0.007 

3 

0.  60 

0.375 

1 

2.20 

0.431 

0. 60 

0.101 

2 

2.20 

0.  240 

0.60 

C.020 

3 

2.20 

0.  1 17 

0 . 6  C 

0.003 

4 

2.20 

0.  049 

2.20 

0.  018 

Q.8C 

0.444 

1 

2.20 

0.  005 

0.  80 

0.  15  1 

2 

2.20 

0.002 

0. 80 

0.039 

3 

0. 80 

0.008 

4 

2.40 

0.459 

0.80 

0.001 

5 

2.4  0 

0.  268 

2.40 

0.  139 

1 .  CC 

C.500 

1 

2.40 

0.062 

1. 00 

C.200 

2 

2.40 

0.  024 

1  .  CC 

0.063 

3 

2.40 

0.008 

1.00 

0.0  15 

4 

2.40 

0.  002 

1  .  oc 

0.003 

5 

2.60 

0.484 

1 . 2C 

0.545 

1 

2.60 

0.  296 

1.20 

0.247 

2 

2.60 

0.161 

1  .20 

G.090 

3 

2.60 

0. 077 

1.  20 

0.026 

4 

2.60 

0.032 

1 . 2C 

0.006 

5 

2.60 

0.012 

1.  20 

0.001 

6 

2.60 

0.  004 

2.60 

0.001 

1. 40 

0.583 

1 

1 . 4C 

C.290 

2 

1 . 4C 

0.1  19 

3 

2.80 

0.508 

1.40 

0.040 

4 

2.80 

0.  322 

1. 40 

0.0  1  1 

5 

2.80 

0.  184 

1 . 4C 

0.003 

6 

2.80 

0.  093 

2.80 

0.042 

1.6C 

C.330 

2 

2.80 

0.  016 

1.60 

0.150 

3 

2.80 

0 .  006 

1 .60 

0.056 

4 

2.80 

0.  002 

1.60 

0.0  18 

5 

1 .60 

0.005 

6 

1. 60 

0.00  1 

7 

3.00 

0.  529 

3.00 

0.346 

1.80 

0.367 

2 

3.00 

0.  206 

1.80 

0.180 

3 

3.00 

0.  110 

1.  80 

0.075 

4 

3.00 

0.  052 

1.80 

0.026 

5 

3.00 

0.022 

1 .  80 

0.008 

6 

3.00 

0.  008 

1.80 

0.002 

7 

3.00 

0.  003 

o  f 
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Erlangs 

Grade  cf 

Nc.  of 

Erlan  gs 

Grade  of 

Service 

Trunks 

Service 

3.2C 

0.549 

2 

5.00 

0.  530 

3.  20 

0.369 

3 

5.00 

0.  398 

3.2C 

0.228 

4 

5.00 

0.  285 

3.  20 

0.1  27 

5 

5.00 

0.  192 

3.2C 

0.064 

6 

5.00 

0.  121 

3.  20 

0.028 

7 

5.00 

0.  070 

3.20 

0.01  1 

8 

5.00 

0.  037 

3.  20 

0.004 

9 

5.00 

0.  018 

3.20 

0.001 

10 

5.00 

0.008 

5.00 

0.  003 

5.00 

0.001 

3.40 

0.568 

2 

3.40 

0.392 

3 

5.50 

0. 562 

3.40 

0.250 

4 

5.50 

0.436 

3.40 

0.145 

5 

5.50 

0.324 

3.  40 

0.076 

6 

5.50 

0.  229 

3. 40 

0.036 

7 

5.50 

0.  153 

3.40 

0.0  15 

8 

5.50 

0.095 

3 . 4  C 

0.006 

9 

5.50 

0.055 

3.40 

0.002 

10 

5.50 

0.029 

5.50 

0.014 

5.50 

0.007 

3 . 6  C 

0.585 

2 

5.50 

0.003 

3.60 

0.412 

3 

5.50 

0.001 

3.6C 

0.271 

4 

3. 60 

0.163 

5 

6.00 

0.590 

3.60 

0.089 

6 

6.00 

0.470 

3.  60 

0.044 

7 

6.00 

0.  360 

3.60 

0.019 

8 

6.00 

0.  265 

3.60 

0.008 

9 

6.00 

0.  185 

3 . 6  C 

0.003 

10 

6.00 

0.122 

6.00 

0.  075 

6.00 

0.  043 

3.  80 

0.432 

3 

6.00 

0.  023 

3. 80 

0.291 

4 

6.00 

O.  Oil 

3.  8 C 

0.181 

5 

6.00 

0.  005 

3.8C 

0.103 

6 

6.00 

0.002 

3. 8C 

0.053 

7 

3. 80 

0.025 

8 

6.50 

0.500 

3.80 

C.O  10 

9 

6.50 

0.394 

3 . 8  C 

C.004 

10 

6.50 

0.  299 

3.80 

0.00  1 

1 1 

6.50 

0.  217 

6.50 

0.  150 

4.  00 

0.451 

3 

6.50 

0.098 

4. 00 

0.3  11 

4 

6.50 

0.060 

4.  00 

0.199 

5 

6.50 

0.034 

4. 00 

C.1  17 

6 

6.50 

0.018 

4.00 

0.063 

7 

6.50 

0.  009 

4.0C 

0.030 

8 

6.50 

0.  004 

4.00 

0.0  13 

9 

6.50 

0.002 

4.  CO 

C.005 

10 

4.  CC 

0.002 

11 

7.00 

0.527 

7.00 

0.  425 

7.00 

0.331 

4 . 5  C 

0.493 

3 

7.00 

0.  249 

4. 50 

0.357 

4 

7.00 

0.  179 

4.50 

0.243 

5 

7.00 

0.  122 

4.50 

0.154 

6 

7.00 

0.  079 

4. 50 

0.090 

7 

7.00 

0.048 

4.50 

0.048 

8 

7.00 

0.  027 

4 . 5  C 

0.024 

9 

7.00 

0.  014 

4.50 

0.0  10 

10 

7.00 

0.  007 

4 . 5  C 

0.004 

11 

7.00 

0.003 

4.  50 

0.002 

12 

7.00 

0.  001 

No.  c 
Trank 

3 

4 

5 

6 

7 

8 
9 

10 
1 1 
12 
13 

3 

4 

5 

6 

7 

8 
9 

10 
1 1 
12 

13 

14 

3 

4 

5 

6 
7 

3 
9 

10 
1  1 
12 

13 

14 

4 

5 

6 

7 

8 
9 

10 
1 1 
12 

13 

14 

15 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
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Erlangs 

Grad?  of 

K  C.  Cf 

Erlangs 

Grad?  of 

No .  of 

Service 

Trunks 

Service 

Trunks 

8.  00 

0.575 

4 

11.00 

0.008 

19 

8.0C 

0.479 

5 

11.00 

0.  005 

20 

8.  0C 

0.390 

6 

11.00 

0.002 

21 

8.  CC 

0.308 

7 

11.00 

0.001 

22 

8.  OC 

0.236 

8 

8.  CC 

0.173 

9 

12.00 

0.  556 

6 

8.  OC 

0.122 

10 

12.00 

0.  488 

7 

8.00 

0.081 

11 

12.00 

0.  423 

8 

8.00 

0.051 

12 

12.00 

0.  360 

9 

8.0C 

0.031 

13 

12.00 

0.  302 

10 

8.  00 

0.0  17 

14 

12.00 

0.  248 

1 1 

8.  OC 

0.009 

15 

12.00 

0.  199 

12 

8.00 

0.005 

16 

12.00 

0.  155 

13 

8.  OC 

0.002 

17 

12.00 

0.  1 17 

14 

12.00 

0.  086 

15 

12.00 

0.  060 

16 

9.  00 

0.525 

5 

12.00 

0.041 

17 

9.  CC 

0.441 

6 

12.00 

0.027 

18 

9.00 

0.362 

7 

12.00 

0.  016 

19 

9 . 0  C 

0.289 

8 

12.00 

0.  010 

20 

9.  00 

0.224 

9 

12.00 

0.006 

21 

9.CC 

0.168 

10 

12.00 

0.003 

22 

9.  OC 

0.121 

11 

12.00 

0.002 

23 

9.CC 

0.083 

12 

9.  00 

0.054 

13 

13.00 

0.585 

6 

9 .  OC 

0.034 

14 

13.00 

0.521 

7 

9.00 

0.0  20 

15 

13.00 

0.458 

8 

9.  OC 

0.01  1 

16 

13.00 

0.  398 

q 

9.00 

0.006 

17 

13.00 

0.  341 

10 

9.  OC 

0.003 

18 

13.00 

0.287 

1 1 

9.  00 

0.00  1 

19 

13.00 

0.237 

12 

13.00 

0.  192 

13 

13.00 

0.  151 

14 

10. OC 

0.564 

5 

13.00 

0.  116 

15 

10.  00 

0.485 

6 

13.00 

0.086 

16 

10.00 

0.409 

7 

13.00 

0.062 

17 

10.  00 

0.338 

8 

13.00 

0.043 

18 

10. CC 

0.273 

9 

13.00 

0.028 

19 

10.00 

0.215 

10 

13.00 

0.018 

20 

10. OC 

0.163 

11 

13.00 

0.011 

21 

10.  OC 

0.120 

12 

13.00 

0.C07 

22 

10.00 

0.084 

13 

13.00 

0.004 

23 

10.  00 

0.057 

14 

13.00 

0.002 

24 

10. OC 

0.036 

15 

13.00 

0.001 

25 

10.00 

0.022 

16 

10. OC 

0.013 

17 

14.00 

0.550 

7 

10.  00 

0.007 

18 

14.00 

0.  490 

8 

10.  OC 

0.004 

19 

14.00 

0.  433 

9 

10.  OC 

0.002 

20 

14.00 

0.377 

10 

14.00 

0.  324 

11 

14.00 

0.275 

12 

11. OC 

0.597 

5 

14.00 

0.  228 

13 

11.00 

0.523 

6 

14.00 

0.  186 

14 

11.  OC 

C.451 

7 

14.00 

0.  148 

15 

11.00 

0.383 

8 

14.00 

0.  115 

16 

11. OC 

0.319 

9 

14.00 

0.  086 

17 

11.00 

C.  26  0 

10 

14.00 

0.  063 

18 

11.  OC 

0.206 

11 

14.00 

0.  044 

19 

11.  00 

0. 159 

12 

14.00 

0.  030 

20 

11  .00 

0.119 

13 

14.00 

0.  020 

21 

11.00 

0.085 

14 

14.00 

0.012 

22 

11.00 

0.059 

15 

14.00 

0.  007 

23 

11.00 

0.039 

16 

14.00 

0.004 

24 

11 .  OC 

0.025 

17 

14.00 

0.002 

25 

11.00 

0.0  15 

18 

14.00 

0.  001 

26 
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Erlangs 

Grade  cf 

Sc.  of 

Hrlaags 

Grade  of 

Service 

Trunks 

Service 

15. 00 

0.576 

7 

17.00 

0.  034 

15.  CC 

0.519 

9 

17.00 

0.  024 

15.00 

0.464 

9 

17.00 

0.016 

15. CC 

C.4  10 

10 

17.00 

0.  010 

15.  00 

0.359 

11 

17.00 

0.006 

15.  CC 

C.310 

12 

17.00 

0.  004 

15.  CC 

0.263 

13 

17.00 

0. 002 

15.  CC 

C.220 

14 

17.00 

0. 001 

15.  00 

C.  180 

15 

15.  CC 

0.145 

16 

15.00 

0. 113 

17 

13.00 

0.590 

15. CC 

0.086 

18 

18.00 

0.  541 

15.  00 

0.064 

19 

18.00 

0.493 

15. CC 

0.046 

20 

18.00 

0.  447 

15.  00 

0.032 

21 

18.00 

0.401 

15. CC 

C.021 

22 

18.00 

0.  357 

15.  00 

0.014 

23 

18.00 

0.  315 

15.  CC 

0.008 

24 

18.00 

0.  274 

15.  00 

0.005 

25 

18.00 

0.236 

15.  0C 

0.003 

26 

18.00 

0.  200 

15.  00 

C.002 

27 

18.00 

0.  166 

18.00 

0.  136 

16.  00 

0.599 

7 

18.00 

0.  109 

16.00 

C.545 

8 

18.00 

0.  086 

16.  00 

C.4  9  2 

9 

18.00 

0.  065 

16. 0C 

0.44  1 

10 

18.00 

0.  049 

16. 00 

0.39  1 

11 

18.00 

0.  035 

16.00 

0.342 

12 

18.00 

0.  025 

16.  00 

0.296 

13 

18.00 

0.  017 

16. 0C 

C.253 

14 

18.00 

0.011 

16.00 

0.213 

15 

18.00 

0.  007 

16. 0C 

0.175 

16 

18.00 

0.004 

16.  00 

0.142 

17 

18.00 

0.003 

16. CC 

C.1  12 

18 

18.00 

0.002 

16.  00 

0.086 

19 

16. 0C 

C.064 

20 

16.  CC 

0.047 

21 

19.00 

0.563 

16.00 

C.033 

22 

19.00 

0.  517 

16.  CC 

C.022 

2  j 

19.00 

0.472 

16.  OC 

0.015 

24 

19.00 

0.  427 

16.  00 

0.009 

25 

19.00 

0.  385 

16.00 

C.006 

26 

19.00 

0.  343 

16. 00 

0.003 

27 

19.00 

0.  303 

16. 0C 

0.002 

28 

19.00 

0.  264 

16.  00 

0.00  1 

29 

19.00 

0.  228 

19.00 

0.  194 

17.00 

0.569 

8 

19.00 

0.  163 

17. CC 

C.518 

9 

19.00 

0.  134 

17.  00 

0.468 

10 

19.00 

0.  108 

17. 0C 

C.4  20 

11 

19.00 

0.  085 

17.00 

0.373 

12 

19.00 

0.  066 

17.00 

C.328 

13 

19.00 

0.050 

17.  CO 

0.285 

14 

19.00 

0.036 

17.00 

0.244 

15 

19.00 

0.  026 

17.00 

0.206 

16 

19.00 

0.  018 

17. 0C 

C.171 

17 

19.00 

0.  012 

17.  00 

0.139 

18 

19.00 

0.  008 

17. 0C 

C.1  10 

19 

19.00 

0.  005 

17.  00 

0.086 

20 

19.00 

0.003 

17. CC 

0.065 

21 

19.00 

0.  002 

17.  00 

0.048 

22 

19.00 

0.001 
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Erlangs 

Grad^  of 

S®rviC9 

20. 

OC 

0.582 

20. 

00 

0.538 

20. 

cc 

0.494 

20. 

00 

0.452 

20. 

00 

0.410 

20. 

00 

0.369 

20. 

00 

0.330 

20. 

00 

0.292 

IS;8§ 

0.256 

0.221 

20. 

OC 

0.189 

20. 

00 

0.159 

20. 

CO 

0.131 

20. 

00 

0.107 

20. 

00 

0.085 

20. 

OC 

0.066 

20. 

00 

0.050 

20. 

00 

0.037 

20. 

cc 

0.027 

20. 

00 

0.019 

20. 

00 

0.013 

20. 

00 

0.008 

20. 

00 

0.005 

20. 

00 

0.003 

20. 

OC 

0.002 

20. 

OC 

0.001 

NC.  Of 

Trunks 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
22 
33 
24 
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isuim  s 

COMPUTER  PROGRAM  LISTING 


JJOB  ID,N0IIST,NABB.l=80 

C*** ************************************ *********  *********************** 

C 

C  THIS  PROGRAM  HAS  CREATED  BY  SCOTT  L.  KLINGLEB,  CAPTAIN.  USAF  IN 

C  MABCH  1984.  IT  WAS  8  BITTEN  FOB  INTERACTIVE  COMPUTING  USING  THE 

C  S  AT  FI  V  FACHITIIS  OF  THE  IBM  3033  AT  THE  NAVAL  POSTGRADUATE 

C  SCHOOL.  ADDITIONAL  I NFO  BM ATI  ON  ABOUT  THIS  PROGRAM  CAN  BE 

C  CETAINED  IN  KLINGLEB.  SCOTT  L.,  SPECIALIZED  CCMHON  CARRIERS : 

C  LCSG  DISTANCE  ALTERNATIVES  FOR  MILITARY  INSTALLATIONS,  MASTER'S 

C  TE ISIS,  NAVAL  PCSTGRA  DUATE  SCHOOL,  MONTEREY,  CA,  MARCH  1984. 

C 

(**** *4  *********  ***********  ********************************************* 

c* ************************************************************ ********** 

c 

C  THIS  PROGRAM  PEFFORMS  THE  FOLLOWING  FUNCTIONS: 

C 

C  1.  PUTS  AREA  CODES  AND  PREFIXES  OF  SPECIALIZED  COMMON 

C  CARRIER  (SCC)  NETWORKS  FROM  FILES  INTO  AN  ARRAY  NUH 

C 

C  2.  COMPARES  CALLED  NUMBER  (AREA  CODE  AND  PREFIX)  TO  SCC 

C  NETWORKS.  (NOTE:  IF  AREA  CODE  IS  NOT  CHE  OF  THOSE  LISTED 

C  IN  DO  10  (ALL  AREA  CODES  IN  UNITED  STATES)  DATA  FOR  TH2 

C  CALLED  NUMBER  WILL  BE  REJECTED.) 

C 

C  3.  CALCULATES  DISTANCE  (RANGE  OF  DISTANCES)  TO  CALLED  CITY  FROM 

C  THE  DURATION,  RATE  PERIOD.  AND  ORIGINAL  COST  OF  THE  CALL. 

C  (NOTE:  IF  DISTANCE  WILL  NOT  CALCULATE  (DUE  TO  INCORRECT 

C  DATA,  MULTIPLE  RATE  PERIOD,  DISTANCES  FURTHER  THAN  LONGEST 

C  RANGE  OF  DISTANCES  ALLOWED  IN  PROGRAM,  ETC.)  CALL  DATA  WILL 

C  BE  REJECTED.) 

C 

C  4.  CALCULATES  CHARGES  FOR  HTS-TYFE  CALLS  (DIAL  ACCESS  SERVICE 

C  -  ATST  MIS,  MCI  EXECUNET,  AND  SPRINT)  EASED  ON  DURATION  OF 

C  CALL,  RATE  PERIOD.  AND  MILEAGE  AND  TOTALS  MINUTES  OF  CALLS 

C  IN  EACH  RATE  PERIOD  TO  NETWORK  AND  NON-NETWCBK  CITIES. 

C 

C  5.  CALCULATES  CHARGES  FOR  WATS-TYPE  CALLS  (DEDICATED  ACCESS 

C  SERVICE  -  AT6T  WATS,  MCI  WATS  (NETWORK  SERVICE  WITH  UNIVERSAL 

C  TERM INAT 1CN) ,  AND  DIRECT  SPRINT)  BASED  ON  THE  AVERAGE  TIME 

C  PER  ACCESS  LINE  PER  RATE  PERIOD. 


C 

C**** 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


******************************************************************* 

ASSUMPTIONS  AND  LIMITATIONS 

*  THIS  PROGRAM  CAN  BE  USED  ONLY  FOR  CALCULATING  CCSIS  OF  CALLS  (VIA 
ATST  MTS  AND  WATS,  MCI  EXECUNET  AND  MCI  WATS,  AND  SPRINT  AND  DIRECT 
SPRINT  WITH  UNIVERSAL  CALLING)  ORIGINATED  WITHIN  THE  CONTINENTAL 
ONITED  STATES  (CCNUS)  AND  COMPLETED  TO  CONUS,  HAWAII,  AND  ALASKA. 

IT  ALSO  ASSUMES  THAT  THE  USER  KNOWS  IF  THE  LOCATION  BEING  EVALUATED 
IS  IN  AN  AREA  WHICH  PERMITS  ORIGINATING  CALLS  VIA  THESE  SERVICES. 

*  TELEPHONE  Bill  DATA  FROM  A  ONE  MONTH  PERIOD  IS  USED  FOR  THE 
INPUT  DATA.  (TEE  USER  SHOULD  CONSIDER  USING  AN  AVERAGE  MONTH'S 
BILL  AND  A  PEAK  EC  NTH' S  EILL  TO  EVALUATE  THE  COSTS  AND  NUMBER  OF 
WITS  AND  DEDICATED  ACCESS  LINES  (DALS)  FOR  AVERAGE  AND  PEAK  MONTHS 
OF  TELEPHONE  USAGE  IN  ORDER  TO  DETERMINE  IF  TBEBE  IS  A  SIGNIFICANT 
DIFFERENCE. ) 
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*  TENTHS  OF  A  CENT  ABE  T  FUNCATED  FROM  THE  COSTS  CALCULATED  FOB  EACH 
AT&T  MTS  CALL  ABE  ROUNDED  FOB  BACH  MCI  EXECUNET  AND  SPRINT  CALL. 

*  SINCE  CALLS  TO  HAHAII  MADE  VIA  AT&T  MTS  ABE  EILIEC  BY  BAND  AND 
NOT  BY  MILEAGE,  THE  PBCGBAH  CONVERTS  EANDS  TO  MILEAGE  RANGES  POR 
USE  IN  CALCULATING  THE  COSTS  VIA  THE  OTHEB  CAFRIEBS.  THE  COBBECT- 
NESS  OF  THESE  CCNVEBSICNS  HAS  NOT  BEEN  DETERMINED  EXCEPT  FOB  THE 
REST  COAST. 


*  COSTS  FOR  CAILS  MADE  VIA  DIAL  ACCESS  SERVICES  {MCI  EXECUNET  AND 
SPRINT)  IN  THE  56-70  AND  71-124  MILE  DISTANCE  RANGES  ARE  CALCULATED 
USING  THE  RATES  FOR  THE  71-124  MILE  RANGE  SINCE  AT&T  MTS  HAS  ONLY  A 
56-124  MILE  RANGE  (AND  THE  DISTANCE  (RANGE  OF  DISTANCES)  TO  THE 
CALLED  NUMBER  IS  CALCULATED  FROM  THE  DURATION,  RATE  PERIOD,  AND  COST 
Cf  TEE  ORIGINAL  AT&T  MTS  CALL.) 

*  COSTS  FOR  CALLS  MADE  VIA  MCI  EXECUNET  OVER  3000  MILES  ARE 
CALCULATED  USING  THE  RATES  FOB  THE  1911-3000  MILE  RANGE  SINCE 
TEEBE  IS  NO  RATE  SHORN  IN  THE  TARIFF  FOR  DISTANCES  GEEATER  THAN 
3000  MILES. 

*  COSTS  FOB  CAILS  MADE  VIA  SPRINT  ARE  CALCULATED  USING  THE  HATES 
WHICH  ARE  DISCOUNTED  FOR  OVER  *200  USAGE  PER  MONTH. 

*  THE  PROGRAM  CALCULATES  THE  COSTS  OF  ACCESSING  THE  DIAL  ACCESS 
SERVICES,  IF  ANI,  USING  FIFST  MINUTE  AND  ADDITIONAL  MINUTE  RATES, 

TEE  RATE  PERIODS  IN  THE  TABLE  IN  SUBROUTINE  QUERY,  AND  ONLY  THE 
DURATION  OF  THE  COMPLETED  LONG  DISTANCE  CALL. 

*  SINCE  ORIGINAL  Call  DATA  IS  IN  ONE  MINUTE  INCREMENTS.  WATS  AND 
DEDICATED  ACCESS  SERVICE  COST  CALCULATIONS  DO  NCT  CONSIDER  THE 
LESS  THAN  ONE  MINUTE  I NCBEMENTS  USED  BY  THESE  CARRIEBS  OB  THE  ONE 
MINUTE  MINIMUM  AVERAGE  TIME  REQUIREMENT  OF  THESE  CARBIERS. 

*  WATS  AND  DEDICATED  ACCESS  SERVICE  COST  CALCULATIONS  INCLUDE  THE 
HCNTHI1  RECURRING  CHARGES  PER  ACCESS  LINE  BUT  NOT  ORDER  OR  INSTALLA¬ 
TION  CHARGES.  TEE  MONTHLY  RECURRING  CHARGES  USED  IN  THE  PROGRAM 
ARE  TEE  BASIC  CHARGES  WHICH  ASSUME  THAT  THE  INSTALLATION  IS  CLOSE 
ENOUGH  TO  THE  CARRIER’S  PCINT  OF  TERMINATION  SO  AS  TO  AVOID 
ADDITIONAL  MILEAGE  CHARGES. 


*  COSTS  FOH  AT&T  WATS  (CURRENT  TARIFF)  ARE  CALCULATED  USING  SERVICE 
AREA  6  RATES.  THE  BATES  USED  FOH  CALCULATING  COSTS  OF  AT&T  WATS 
(PROPOSED  TARIFF)  ARE  FOR  SERVICE  AREAS  5  AND  6  (WHICH  HAVE  THE  SAME 
RATES) . 

*  THE  PROGRAM  DCES  NOT  ROUND  THE  TOTAL  HOURS  OF  CALLS  IN  EACH  RATE 
PERIOD  TO  THE  NEAREST  TENTH  OF  AN  HOUR  FOR  AT&T  HATS  COST 
CALCULATIONS. 

*  COSTS  ABE  CALCULATED  FCR  DEDICATED  ACCESS  SERVICES  WITH 
"UNIVERSAL  TERMINATION"  (MCI  WATS  AND  DIRECT  SPRINT  WITH  UNIVERSAL 
CALLING),  AND  NCT  FOR  NETWORK-ONLY  TERMINATION  SERVICE. 

1*4*4*** ****************  ********************** ************  *********** 


THE  FOLLOWING  EXEC  FILE  WAS  USED  TO  EXECUTE  THE  PROGRAM 


C 

C  6TRACE  OFF 

C  FIIEDEF  8  DISK  MCI  DATA  A  (RECFH  F  LRECL  80  BLKSIZE  80 

C  FILEDEF  9  DISK  SPRINT  DATA  A  (RECFH  F  LRECL  80  BLKSIZE  80 

C  FILEDEF  10  DISK  TOLL  DATA  i  (RECFH  F  LRECL  80  BLKSIZE  80 

C  FILEDEF  11  DISK  CATAOUT  DATA  A  (RECFH  F  LRECL  80  BLKSIZE  80 

C  FILEDEF  12  DISK  REJECT  DATA  A  (RECFH  F  LRECL  80  BLKSIZE  80 

C  FILEDEF  13  TERM  (RECFH  F  LRECL  80  BLKSIZE  80 

C  E EEC  WATFIV  SCCPECO  SI 

C  CLBSCSN 

C  STIPE  DO  YOU  WANT  TO  BRCWSE  THE  OUTPUT  DATA  FILE?  (Y  OR  N) 
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nonorinnnonnnnnnnnnnoon  Anrinnnnonr>rinnnnr\ri/^rmn/^or>nnnnnnn 


C 

C 

C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c** 


-RETURN  GREAT  ARCS 
GIF  SI  EQ  T  SGOTO  -IESANS 
SIP  61  EQ  H  SGOTC  -NOANS 
CI6SCEN 

G1XFE  SI  IS  NOT  I  VALID  RESPONSE  (BUST  BE  T  OR  N) 

SGOTO  -RETURN 
—  IE S  ANS 

E  ROB  SE  CATAOOT  DATA 

E  III 

-NOAHS 

STIPE  THE  OUIPUT  IS  WRITTEN  TO  THE  FILE  • DAT AOUT  DATA.* 
STIPE  REJECTED  DATA  (IP  ANI)  IS  WRITTEN  TO  • REJECT  DATA.* 
E  III 


*************  ***********  ********************************************* 


RILE  DEFINITIONS 


PILE  8  HCI  DATA 
<CC  LUMN  1> 


TOE  OF  FILE 
201 

221  222  224  225  226 
246  24*  248  249  251 
CHORE  TATA  HER  E> 

202  1 

ENT  OF  FILE 


227 

254 


228 

256 


229 

257 


231 

261 


232 

262 


233 

263 


23! 

26! 


238 

266 


239  241 
267  268 


242 

271 


243 

272 


245 

273 


FILE  9  SPRINT  TATA 
<OF  THE  SAHE  TIRE  DATA  AS  FILE  8> 


FILE  10  TOLL  DATA  j 

(TOLL  CALLS  LISTED  IN  ANI  ORDER  USING  THE  FOLLOWING  FOHflAT)  I 


r 

TOE 

2 


3 

5 

5 

2 

2 

1 

3 

END 


<COLUHN  1> 


OF 

1 

FILE 

EACKENSACK 

NJ 

201 

368 

1.23 

1 

KES1BROO  K 

HE 

207 

202 

8  56 

1.72 

1 

WASHINGTON 

DC 

697 

3.68 

1 

LAS  VEGAS 

NV 

702 

734 

1.43 

1 

RENO 

NV 

702 

786 

2.14 

1 

HIGHLD  PLS 

N  I 

914 

938 

2.70 

1 

NASHUA 

NB 

603 

885 

1.23 

1 

CBAHA 

NE 

402 

221 

1.08 

1 

HOUSTON 

TI 

713 

526 

.64 

1 

HUNTSVILLE 

A1 

205 

8  82 

1.72 

OF 

FILE 
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fill  11  DAIAOOT  DATA 
(THIS  IS  THE  OLIPUT  FILE) 


FILE  12  REJECT  DATA 

(THIS  OUTPUT  F HE  LISTS  FEJECTED  DATA) 


FILE  13  TERM 

(TC  TEE  TERMINAL  FOR  INTERACTIVE  USE) 


*************  ******** ************************************ ************ 

SUBROUTINES  (AS  TRET  APPEAR  IN  THE  MAIN  PROGRAM) 

SCCLIS  -  THIS  SUBROUTINE  PLACES  SCC  NETWORK  LISTINGS  OF  AREA 
COEES  ANC  PREFIXES  ON  EACH  NETWORK  INTO  AN  ARRAY,  NUH. 

SORT  -  THIS  SUEPOUTINE  SORTS  TELEPHONE  CALL  DATA  BY  AREA  CODE 
ANC  PREFIX  FCF  USE  IN  THE  MAIN  PROGRAM. 

QUERY  -  THIS  SUEROOTINE  INTERACTIVELY  QUERIES  THE  USER  FOR  INPUT 
EATA  USED  TO  CALCULATE  COSTS  OF  ACCESSING  THE  SCC  NETWORKS 
AND  TO  CALCULATE  THE  AT&T  HATS  COSTS  (USING  CURRENT  AND  FROPOSED 
RATES) . 

ASK  -  THIS  S UBFCUTINE  TAKES  A  CHARACTER  STRING  WHICH  IS  GIVEN 
AS  THE  SUBROUTINE  ARGUMENT  AND  OUTPUTS  IT  TO  THE  TERMINAL. 


DIST  -  THIS  SUEFCUTINE  CALCULATES  THE  DISTANCE  TC  A  CALLED  CITY 
FBCH  THE  DURATION,  BATE  PERIOD,  AND  COST  OF  THE  CALL. 


CALC  -  THIS  SUEFOUTINE  CALCULATES  THE  COST  OF  EACH  CALL  IF  IT 
WERE  HADE  VIA  AT ST  MTS,  MCI  BXECUNET,  AND  SPRINT  (BASED  ON 
EURATION  OF  CALL,  RATE  PERIOD,  MILEAGE,  AND,  FCR  MCI  EXECUNET, 
KETWORK  CR  NCB-NETWORK  CITY),  SUMS  THE  COSTS  OE  CALLS  (WITHIN 
EACH  RATE  PE5ICD,  NETWCBK  OR  NON-NETWORK  CITY)  FOR  EACH  CARRIER 
FOR  USE  IN  TEE  AT&T  WATS.  MCI  WATS.  AND  DIRECT  SPRINT  COST 
CALCULATIONS  EERFOR  RED  IN  SUBROUTINE  CALC2. 


LINES  -  THIS  SUEBOUTINE  CALCULATES  ERLANGS  OF  CALLS  DURING  THE 
BUST  HOUR  ANC  OUTPUTS  NUMBERS  OF  LINES  AND  GRADES  OF  SERVICE 
FOR  USE  IN  DETERMINING  HOW  MANY  HATS  OR  ACCESS  LINES  TO  USE 
IN  CALCULATING  THE  COSTS  OF  AT&T  WATS,  MCI  WATS,  AND  DIRECT 
SPRINT. 


FACTOR  -  THIS  FUNCTION  CALCULATES  FACTORIALS  FOR  USE  IN 
SUEBOUTINE  LINES. 

CALC2  -  THIS  SUBROUTINE  CALCULATES  THE  COST  OF  All  CALLS  IF  THEY 
SERE  HADE  VIA  AT&T  WATS,  MCI  WATS,  AND  DIRECT  SPRINT  (BASED  ON 
TRE  AVERAGE  TIME  PER  ACCESS  LINE  PER  RATE  PEBICD)  . 


************************  ********************************************* 
VARIABLE  DEFI KXTXC NS 

ACCESS  -  A  VARIABLE  USED  TO  INDICATE  IF  CHARGES  FCR  CALLS  TO 
ACCESS  THE  SCC  NETWORKS  APPLY. 

1CCDZ  -  AREA  CODE  CALLED 
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ANS  -  A  CHARACTER  VARIABLE  USED  TO  ANSHER  QUESTIONS  INTERACTIVELY 

A VCO  -  AVEBAGE  COST  (PER  MINUTE)  OF  AT6T  MTS  (ORIGINAL  COST) 

AVC1  -  AVERAGE  COST  (PER  MINUTeI  OF  ATST  MTS  (EBOEOSED  RATES) 

1  VC  1 A  -  AVERAGE  COST  (PEB  MINUTE)  OF  ATST  NATS  (CURRENT  RATES) 

AVC1B  -  AVERAGE  COST  (PER  MINUTE  OF  ATST  RATS  JPROEOSED  RATES) 

AVC2  -  AVERAGE  COST  (PER  MINUTE)  OF  MCI  EXECUNET 

AVC2A  -  AVERAGE  COST  (FEB  MINUTE)  OF  MCI  EXECUNET  WITH  ACCESS  COSTS 
AVC2E  -  AVERAGE  COST  (PER  MINUTE)  OF  MCI  HATS 
A  VC3  -  AVERAGE  COST  (EER  MINUTE)  OF  SPRINT 

JVC3 A  -  AVERAGE  COST  (PER  MINUTE)  OF  SPRINT  HITH  ACCESS  COSTS 

AVC3B  -  AVERAGE  COST  (PER  MINUTE)  OF  DIRECT  SPRINT 

A V TIME  -  AVERAGE  TIME  OF  CALLS 

COST  -  COST  OF  CALL 

CSCHO  -  SUM  OF  ORIGINAL  ATST  MTS  CALLS 

CSUM1  -  SUM  OF  COSTS  OF  CALLS  MADE  VIA  ATST  MTS  (ERCPOSED  RATES) 
CSUH1A  -  SUM  OF  COSTS  OF  CALLS  HADE  VIA  ATST  HATS  (CURRENT  BATES) 
CSCM1B  -  SUM  OF  COSTS  OF  CALLS  MADE  VIA  ATST  HATS  jPROPOSED  RATES) 
CSUM2  -  SOM  OF  COSTS  OF  CALLS  MADE  VIA  MCI  EXECUNET 
CSUM2A  -  SOM  OF  COSTS  OF  CALLS  MADE  VIA  MCI  EXECUNET  (INCLUDING 
COSTS  OF  CALLS  TO  ACCESS) 

CSCM2E  -  SUM  OE  COSTS  OF  CALLS  HADE  VIA  MCI  HATS 
CSUM3  -  SOM  OF  COSTS  CF  CALLS  MADE  VIA  SPRINT 
CSUH3A  -  SUM  OF  COSTS  OF  CALLS  MADE  VIA  SPRINT  (INCLUDING 
COSTS  OF  CALLS  TO  ACCESS) 

CSUM3B  -  SUM  OF  COSTS  OF  CALLS  MADE  VIA  DIRECT  SPRINT 

FLAG (X)  -  AN  AFBAT  USED  TO  INDICATE  IF  THE  AREA  CODE  AND  PREFIX 
OF  THE  CALL  ABE  ON  THE  SCC  NETWORKS 
FLAG  ( 1)  =  MCI 
FLAG  (2)  =  GTE  SPRINT 

I  BE J  -  TOTAL  NUMBER  OF  REJECTED  CALLS 

ITCALL  -  TOTAL  BUMBER  OF  CALLS 

IT MIN  -  TOTAL  MINUTES  OF  CALLS 

IT MIN 2  -  TOTAL  MINUTES  CF  CALLS  LESS  MINUTES  OF  CALLS  UNABLE  TO 
EE  PLACED  VIA  MCI  (TO  ALASKA) 

LIHDIF  -  THE  DIFFERENCE  EETHEEN  LIMHI  AND  LIMLC 

LIMBI  -  (LIMIT  SIGH)  THE  MAXIMUM  NUMBER  OF  ACCESS  LINES  IN  THE 
RANGE  OF  NUEEERS  OF  LINES  TO  BE  USED  FOR  SUBROUTINE  CALC. 

LIMLO  -  (LIMIT  ICW)  THE  MINIMUM  NUMBER  OF  ACCESS  LINES  IN  THE 
RANGE  OF  NUMEERS  OF  LINES  TO  BE  USED  FOR  SUBROUTINE  CALC. 

MILES  -  DISTANCE  (RANGE  OF  DISTANCES)  TO  CALLED  CITI  (CALCULATED 
IN  SUBROUTINE  DIST) 

MIN  -  LENGTH  OF  CALL  IN  MINUTES 

NC ALLS  -  TOTAL  JOBBER  OF  CALL  DATA  SETS  FROM  THE  FILE  TOLL  DATA 
NLINES  -  NUMBER  OF  ACCESS  LINES 
NN]  -  PREFIX  (JJX)  CALLED 

NC  MCI  -  NUMBER  CF  CALLS  UNABLE  TO  PLACED  VIA  MCI  (TO  ALASKA) 

10 MIN  -  TOTAL  MINUTES  OF  CALLS  UNABLE  TO  BE  PLACED  VIA  MCI 
(TO  ALASKA) 
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•  NOB  (X.X, X)  -  AN  ARRAY  USED  TO  STORE  AHEA  CODES  AND 
FBEFIXES  ON  THE  SCC  NETWORKS 
1ST  POSITION  -  SCC 

1  -  HCI 

2  -  GTE  SPRINT 

2ND  POSITION  -  TRANSLATED  AREA  CODE 
EXAMPLE:  25  *  AREA  CODE  312 
3RD  POSITION  -  PREFIX  (NNX) 

NX!  -  A  TRANSLATED  VALOE  FOR  THE  AREA  CODE,  ACODE. 

OOIPOT  -  A  VARIABLE  OSED  TO  INDICATE  IF  RESOLTS  OF  SOBROOTINE  CALC 
ARE  TO  BE  OUTPUT  FOR  EACH  CALL  DATA  SET. 

EEFIOL  -  RATE  PERIOD 

1  *  BOSINESS  DAT 

2  *  EVENING 

3  *  NIGHT  A  KD  WEEKEND 

PLACE  -  LOCATICS  CALLED 

NOTE:  VARIABLES  OSED  AS  SOBROOTINE  ARGUMENTS.  EVEN  THOOGH  THET  MAI 
BE  OOTPOT  IN  TEE  MAIN  PROGRAM,  ARE  DEFINED  IN  THE  SOBROOTINES. 

************************************************************************ 


INTEGER  ACCDE. ESTEEC, BST  EPP , REG 10  N 

INTEGERS  EAND. PERIOD 

CHARACTER*  13  PLACE 

CHARACTER* 1  ANS 

LOGIC  AL*  1  KOM(2.109,999) 

LOGIC  AL* 1  FLAG  (2) .OUTPUT, ACCESS 
CCBBON  /A/NOH 

CCCBCN  /B/BIN(2000I, PERIOD (2000) ,PLACE(2000) ,ACODE(2000) , 
-NNX  (2000)  .COST  (2000)  ,  FLAG 
DI  BEN  SION  BIN313  (4)  .BIN323  (4)  ,HIN333  (4) 

IREJ*ITCALI«IT(!IN=0 

WRITE  (13.100) 

CALL  SCCLIS 
WRITE  (13 ,1  011 
CALL  SORT ( NCALLS) 

CALL  COE R I  (OUT EOT. ACC  ESS, R ATE 1, RAT  El A.RATE2.R AIE2A.RATE3, 
-RATE3A,HSTEPC, BSTEPP,  REGION) 


TEE  <IF(ACODE(I).EQ.  ) THEN>  STATEMENTS  IN  DO  10  TRANSLATE 
THE  AREA  CODES  TO“S'JVE  SPACE  IN  THE  ARRAT  NOB,  OTHERWISE 
NOH  WOULD  NEED  TO  BE  AT  LEAST  (2,919,999) 


DO  10  1*1, 


(ACCDE 

I 

.  EQ. 201 

THEN 

NXA  *  1 

GO 

TO 

20 

(ACCDE 

I 

.  EQ.  202 

THEN 

NXA*  2 

GO 

TO 

20 

(ACODE 

I 

.  EQ. 203 

THEN 

NXA*  3 

GO 

TO 

20 

(ACCDE 

I 

.  EQ . 205 

THEN 

NXA*  4 

GO 

TO 

20 

(ACCDE 

I 

i  .  EQ. 206 

THEN 

NXA*  5 

GO 

TO 

20 

(ACCDE 

I 

.EQ.  207 

THEN 

NXA*  6 

GO 

TO 

20 

(ACCDE 

I 

.  EQ. 208 

THEN 

NXA*  7 

GO 

TO 

20 

(ACCDE 

I 

.  EQ. 209 

THEN 

NXA*  8 

GO 

TO 

20 

(ACCDE i 

I 

.  EQ. 21  2 

THEN 

NXA*  9 

GO 

TO 

20 

(ACCDE 

I, 

.  EQ. ?13 

THEN 

NX A*  10 

GO 

TO 

20 

(ACCDE 

I 

. EQ. *14 

THEN 

NXA*1 1 

GO 

TO 

20 

(ACCDE 

I 

-  EQ. 215 

THEN 

NXA*  12 

GO 

TO 

20 

(ACCDE 

I 

.  eS.?16 

THEN 

NXA*  13 

GO 

TO 

20 

(ACCDE  < 

I 

.  EQ. *17 

THEN 

NXA*14 

GO 

TO 

20 

END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
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IF 
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I 

•  E$ 

THEN 
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I 
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.  *19 

THEN 
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I F  i 
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THEN 

IF 
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I 

*  f< 

2.307 
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IF 
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I 
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).  308 

THEN 

IF 

ACCCE 

.1 

-  E> 
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THEN 

IF 
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I 

•  Ei 
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THEN 

IF 

ACCCE 

I 

.  EC 

5.313 

THEN 
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IF 
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.315 
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.1 
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THEN 
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'I 
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THEN 
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2.318 
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THEN 
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.  EC 
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THEN 

IF 
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THEN 

IF 
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i 
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THEN 

IF 
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i 
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THEN 

IF 
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i 

.  EC 

2.503 

THEN 
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i 

.  EC 

2.504 

THEN 

IF 

ACCCE 

i. 

•  E5 

2.  505 

THEN 
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ACCCE 

il 

.EC 
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THEN 

IF 

ACCCE 

i 

.  EC 

2.509 

THEN 

IF 

ACCCE 

i 

.  EC 

2.512 

THEN 
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.i 
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THEN 
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i 
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THEN 
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i 

•  EC 

>.601 
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IF 
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;i 

.  E 
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THEN 
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.EC 

.603 

THEN 
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i 
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THEN 

IF 
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.  EC 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 

IF 

NXA 

=  30 

GO 

TO 

20 

END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 

IF 

NXA 

=63 

GO 

TO 

20 

END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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END 
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NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 
NXA 


84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 
99. 
100 
101 
102 

103 

104 

105 

106 

107 

108 
109 


GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TC 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

TO 

20 

END 

IF 

GO 

GO 

GO 

GO 

GO 

GO 

GO 

GO 

GO 

GO 


TO  20 
TO  20 
TO  20 
TO  20 
TO  20 
TO  20 
TO  20 
TO  20 
TO  20 


END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 
END  IF 


IF  ACCDE(I)  IS  NOT  TRANSLATED  ABOVE,  THE  CALL  DATA  HILL  BE  REJECTED 
AND  OUTPUT  TO  THE  FILE.  BEJECT  DATA.  THE  PROGRAM  HILL  CONTINUE  AND 
EEBFOEM  THE  CALCULATIONS  FOR  THE  NEXT  CALL. 

(IF  TEE  CALL  DATA  FOR  I  *  1  IS  REJECTED  CERTAIN  VARIABLES  IN 
SUEFOCTINE  CALC  HILL  NOT  BE  INITIALIZED.  THIS  HILL  CAUSE  A 
FATAL  ERROR.) 

HRITE(12,  103)  MIN  (I)  ,P  ERICD  (I)  ,PLACE(I)  ,ACODE(I)  ,NNX(I)  ,  COST  (I) 

I R  F J= IREJ ♦  1 

GC  TO  10 
CCSIINUE 

***********************  ********************************************** 
********************************************************************* 

HHEN  THE  VARIABLE  CUTEUT  IS  .TRUE.,  THE  RESULTS  OF  SUBROUTINE  CALC 
ARE  OUTPUT  FOR  EACH  CALL  DATA  SET.  THE  FOLLOHING  STATEMENTS  APE 
USED  TO  CONTROL  THE  HEADINGS  FOR  THIS  OUTPUT. 


.  EQ. 1 .AND. OUTPUT)  THEN 
IITE  ( 1  1,  10  4)  ACODE  (I)  ,  NNX  ( I) 


30 


C*** 

C*** 

30 

C 

C*** 

C*** 

c 

c 

c 

c 


IF  CI.EJ 
HR 

GO  TO 
ENC  IF 
IF  (I.  EQ.  1)  GO  TC  30 

I  F  (  ACCDE  (I)  .NE.  ACODE  (1-1)  .AND.  OUTPUT)  THEN 
HRITE (1  1, 10  5) ACODE  (I)  , NNX (I) 

GO  TO  30 

end  IF  . 

IF  (NNX  (I)  .  NE.  NNX(I-I)  .  AND.  OUTPUT)  HRITE  ( 1 1,  1  06)  NNX  (I) 

******** ********4*******************  *****  **************************** 
******** ******************************* ****************************** 

CONTINUE 

CALL  CIST (I. BANC. MILES) 

****************************************** *************************** 
********************************************************************* 

IF  THE  DISTANCE  CALCULATION  IS  SUCCESSFUL  (INDICATED  BI  A  VALUE 
OF  MILES  OTHER  THAN  O^THE  FOLLOHING  <IF>  STATEMENT  HILL  ALLOH 


CONTINUED  PROCESSING 


THIS  CALL  DATA.  IF  THE  DISTANCE 
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c 

c 

c 

c 

c 


c**«* 

c**** 

40 
c 


c 

c 

c 

c 

c 

c 

c 

c 


50 

c**** 

c***« 


c**** 
c***  * 

c 
c 
c 
c 


CALCULATION  IS  UNSUCCESSFUL,  THE  CALL  DATA  IS  OUTPUT  TO  THE  FILE, 
REJECT  DATA  AN  I  THE  P  BOG  BA  M  HILL  GO  ON  TO  PBOCESS  THE  DATA  FOB 
THE  NEXT  CALL. 

IF  (BILES.  NE.OJGC  TO  4  0 

HHITE  (1  2,10  7)  BIN  (I  J  ,PEHIOD  (I)  ,  PLACE  (I)  ,  ACODE  (I)  ,  NNX  (I)  ,  COST  (I) 

IB  EJ=  IB  Ej  ♦  1 
GO  TO  10 

******************************************************************** 

******************************************************************** 

CONTINUE 

ITC  ALL*  IT  CALL*  1 
IT  El  N=IT  BI  N*  BI  N  (I) 

DO  50  SETS  A  FLAG  (FLAG)  IF  THE  ABEA  CODE  ( NXA)  AND  PBEFIX  (NNX(IJ) 
IS  CN  THE  SCC  NETWORK  DESIGNATED  BY  IN  (IN  =  1  FOP  MCI. 

IN  =  2  FOB  GTE  SPRINT)  (IN  OTHER  WORDS,  IF  NUB  (IN  ,NIA  ,NNX  (I) ) 

=  .TRUE.  A  FLAG  IS  SET.) 

DO  50  IN= 1  ,2 
FLAG  (IN)  *.  FALSE. 

IF  (NOB  (IN,  NXA,  N  NX  (I))  )  FLAG  (IN)  =  .  TRUE. 

CONTINUE 

******************************************************************** 

******************************************************************** 

CALI  CALC (I. BAND, BILES, RATE1.R AT E1A,RATE2,RATE2A,RATE3, 

-RATE3 A,DISC2,DISC3 ,COST1 , COST 2, COST2  A, COST 3, CO ST 3 A, 

-CSUBO.CSUB  1,CSUH2,CSUM2A,CSUB3.CSUB3A. 

-BIN1  1  ,HIN12,flIN13,MIN21 1.BIN221 .BIN231, BIN  2 1 2, BIN  22 2. B I N232 , 

-NCBCI, NO  BIN, BINS 11,HIN321,MIN331,BIN312,BIN322,flIN332, 

-BIN3 13, BIN 32 3 , EIN333) 

*******1** **********************************************  ************ 
******************************************************************** 


C 
10 

c**** 

c**»* 

c 

c 

c 

c 


WHEN  THE  V  ARIAEIE  OUTPUT  IS  .TRUE.,  THE  DATA  FOR  EACH  CALL  IS 
OUTPUT  BY  THE  FOLLOWING  STATEMENT. 

IF  (OUTPUT)  WRITE  (1 1.10  8)  BIN  (I)  .PERIOD  (I)  , PL  ACE  (I)  , 

-COST (I) ,COST1 ,CCST2,CCST2A,COST3, COST3 A 

CONTINUE 

******************************************************************** 

******************************************************************** 


C**** 

c**** 

C 

c 

c 

c 

C 

C 

C 


THE  FOLLOWING  STATEBENTS  CALCULATE  THE  AVERAGE  TIBE  OF  ALL  CALLS 
ANC  TEE  AVERAGE  COSTS  (PER  HINUTE)  OF  EACH  SERVICE 

AVTIBE*(ITBIN+.COOH /ITCALL 

AVCO-CSUBO/ITBIN 

A  VC  1*CSU  B1/IT3IN 

ITBIN 2=1  THIN- NCEIN 

A V C2=CSUB  2/ITB  IN  2 

AVC2A=CSUB2A/ITeiN2 

AVC3=CSUH3/ITHIN 

AVC3A=CSUB3A/ITEIN 

*** ************  ***************************************************** 
**********************  ********************************************** 

WHEN  THE  VARIAEIE  ACCESS  IS  .TRUE..  THE  COSTS  OF  ACCESSING  THE 
SCC  NETWORKS  ARE  CALCULATED.  THE  FOLLOWING  STATEBENTS  EERBIT 
THESE  COSTS  TO  EE  OUTPUT  WITH  THE  REST  OF  THE  CALCULATED  COSTS. 
(OTEEBWISE  THESE  COSTS  WILL  BE  ZERO  AND  NOT  OUTPUT  WITH  THE  REST 
OF  THE  CALCULATED  COSTS.) 

IF  (ACCESS)  THEN 
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J 


1 


C*** 

c*** 

60 

C 

C 

C 

C 

C 

c*** 

c*** 

c 

c 

c 

c 

c 

70 


WHITE (1  1. 109) ITCALL,ITMIN. AVTIME, IREJ.CSUH0.AVC0 -CSUK1 . AVC1 , 
-CSUM2  .AVC2  .NOMCI, NCMI N,CSUM2A,AVC2A, NOMCI,  NOB IB, CSUM3,  A VC3, 
-CSUM3)i,AVC3A 
GO  TO  6  0 
EN  E  IF 

SRI  IE  (11  ,1  10)  ITCALL.ITMIN, AVTIME.IREJ,CSUH0,AVC0,CSUM1,  AVC1, 

-C SOM  2, AVC 2 .NOMCI, NOnIN,CSUM3, AVC3 

******************************************************  ********* ****** 
********************************************************************* 

CONTINUE 

CALL  LINES  (BIN  1  1) 

TBE  FOLLOWING  <SRITE>  STATEHENT  OUTPUTS  THE  RATE  STEPS  AND  REGION 
SHICH  WERE  INPUT  FOR  USE  IN  SUBROUTINE  CALC 2 

WRITE  (11,111) RSTEPC,  RSTE EP , REGION 

*  ***********  ********************************************************* 
********************************************************************* 

TEF  FOLLOWING  STATEMENTS  QUERY  THE  USER  FOR  THE  NUHEER  CF 
ACCESS  LINES  TC  BE  USED  TO  CALCULATE  THE  WATS  AND  DEDICATED 
ACCESS  SERVICE  COSTS. 


CIIL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 


ASK 
ASK 
ASK 
ASK 
ASK 
ASK 
ASK  i 


•  HOW  MANY  TOTAL  WATS 
• ACCESS  LINES  DO  YOU 
•CALCULATE  DEDICATED 


LINES  OR  DEDICATED 
WANT  TO  USE  TO 
ACCESS  SERVICE  COSTS? 


•  (A  RESPONSE  OF 
•CF  CCSTS  FOR  A 
READ  (13, *) NLINFS 
IF  (NLINES  .  EQ.  9  99)  THEN 
CALL  AS  K  ( • 

CALL  AS K ( • WHAT  IS  THE 
CALL  ASK  ' NUMBERS  CF 
READ(13,*)LIMLO 
CALL  AS  K (' 

CALL  ASK ( ’ WHAT  IS 


999  WILL 
RANGE  OP 


SMALLEST 

LINES? 


ALLOW  CALCULATION 
NUMBERS  OF  LINES) 


NUMBER  IN  THE  RANGE  OF 


THE  LARGEST  NUMBER  IN  THE  RANGE  OF 
CALL  AS  K ( ' NUMBERS  OF  LINES? 

CALL  AS  K  (  ' 

CALL  A S K ( •  (MUST  BE  WITHIN  10  LINES  OF  THE  SMALLEST) 

READM3.*)  LIMHI 

LIMDIF=LIHHI-LIMLO 

IF  (LI M DIF. GT.  10. OR . LIMHI. LE. LI MLO . OR . LI MLO. LT. 1)  THE N 
CALL  ASK  ('INCORRECT  LIMITS  HAVE  BEEN  INPUT 
CALL  ASK  (• 

GO  TO  70 
ENU  IF 


« 

i 


Q***  ******************************************************************  *** 

c*** ***************************************************************  ****** 

c 

C  IF  THE  CALCULATION  OF  CCSTS  IS  FOE  A  RANGE  OF  VALUES  OF  NLINE 

C  CO  80  CALCULATES  AND  OUTPUTS  THE  COSTS  FOR  EACH  VALUE  OF  NLINE. 

C 

DO  80  NLINES=LIMLO .LIMHI 

CALL  CALC2 (NLINES, RSTEPC, RSTEFF , R  EGIO  N. MIN11,MIN12,MIN13, 
-CSUM1  A.CSUMIB, MIN  2 1 1,  MIN  22 1, BIN  23 1  ,  M IN2 12 , M IN2 22  , MIN232  , 
-CSUE2B,MIN31 1 , MIN321,  MIN  33 1 , M IN 3 1 2 , M IN3 22, M IN  33 2, 

-MIN3  13, MIN  323, MIN333, CSUM3E) 

C  CALCULATION  OF  AVERAGE  COST  (PER  MINUTE)  FOR  EACH  WATS  C8 

C  DEDICATED  ACCESS  SERVICE. 

C 

AVC 1 A=CSUE1 A/IT  MIN 
AVC1E*CSUM1B/ITHIN 
AVC2  B=CSUM2B/IT BIN2 
AV  C3 E=C S UH 3 B/IT MIN 

WRITE (1 1 ,112) NLINES, CSUM1 A, A VC  1  A, CSUM IE, AVC  1B,CSUM2B, AVC2B , 
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•J 


60 

C 


■NCfCI , NOB  IN, CSUM3B, AVC3B 
CONTINUE 

GO  TO  9  0 
ENC  IF 


C 

c 

c 

c 

c 


c 

c 

c 

c 


100 


101 

103 

104 


10  5 


106 

107 

108 
109 


IF  TEE  CALCULATION  OF  COSTS  IS  POR  ONLY  ONE  VAIUE  CF  NLINES  THE 
FCILCHING  STATEMENTS  HILI  CALCULATE  AND  OUTPUT  THE  COST  FOR 
TEE  ONE  VALUE  CF  NLINES 

CALL  CALC 2  (NLINES. RSTEFC, R STEPP. REGION. MINI  1 , El N 1 2, KIN  1 3 , CS UMl A, 
-CSUE 1 E»MI K21 1 , KIN22 1 ,  HI N 23 1 , M IN2 1 2 , B IN2 22,  M IN2 32 , CS UM2 B , 

-HIN3  1  1,11  IN  321,  BIN  331,  MIN  3  1  2,MIN 322 , M IN3 32 , 

-HI  N3  13 , MI  N  323  ,  SIN3  3  3  ,  CSU  M3  E) 

CAICUIATION  OF  AVERAGE  CCST  (PER  MINUTE)  FOR  EACH  HATS  OR 
DEDICATED  ACCESS  SERVICE. 

JVC  1A=CSUM  1A/ITHIN 
AVC1B=CSUH1B/ITIIN 
AVC2B=CSUM  2B/ITMIN  2 
AVC38=CSUH3B/ITMIN 

WRITE  <11  , 1  12)  NLINES. CSUM1A, AV Cl  A, CSU H IB, AVC1B,CS0M2E,AVC2B, 

-NCHCI, NOBIN, CSCH3B,AVC3B 

CONTINUE 

»***#*  ***4 

» *  *  4  *****  i 

FOEHAK//1  X.  '  E  I ECUTI  N  G . 1  ,///1X. 

•THIS  PROGRAM  HAS  CREATED  BY  SCOTT  L.  KLINGLER,  CAPTAIN,  USAF  IN', 
/IX, 'MARCH  1984.  ADDITIONAL  INFORMATION  ABOUT  THIS  PROGRAM  CAN  EE 
•  ,/11,'OBTAI NEC  IN  THE  PFOGRAM  DOCUMENTATION  ITSELF  OR  IN  KLINGLER 
,  SCOTT  L. ,',/ IX, ' SPECIALIZED  COMMON  CARRIERS  LONG  DISTANCE  ALTERN 
AIIVES  FOR  MILITARY' ./IX. 'INSTALLATIONS.  MASTERS  THESIS,  NAVAL  PCS 
TGEACUATE  SC  HOC I ,/1 X  ,  ' PO NTERE Y ,  CA,  MARCH  19 8 4 .',/// 1 X. 

•READING  SCC  Lists .  IT  HILL  TAKE  A  WHILE . •) 

FORMAT  (//I  X,' SCFTING  CALL  DATA . ') 

FOFHAT(/1X,f INVALID  AREA  CODE  IN  INPUT  DATA', /IX, 

-I  3.  IX. II ,  IX. A  13,  IX, I  3 , IX. 13, IX, F6. 2) 

FORMAT  (IX, 'RATE  PERIOD:  1  =  DAY  2  =  EVENING', 

-•  3  =  NIGHT  ARC  WEEKEND',/ 

-80  ('♦'), /I  X,'  AREA  CODE  '  ,  1 3  ,/ IX  ,  1  3  (•  *  • )  ,/1  X  ,  «  PREE  IX  '  I3,/1X, 

-10 J'-'f ./57i.' MCI' , 12X, ' SPRINT* /36X, 'ORIG' , 5 X  .  •  NEH* ,1 1 X  , 

-'PIUS ',12 X  'FIDS', /I  2  X, ' RATE'  20X, • ATPT • . 3 X , • AT6T ' . 3X, • MCI' ,3X, 

-' ACCESS' ,2  X, *  SPRINT'  , 2X, 'ACCESS ',/ 1 X .' MINUTES '. 3 X,* PER IOD' , 5x , 

-• PLACE', 9X,'COSI' , 3X,  'COST' ,3X, ' COST' , 3 X , ' COST  5 , 4 X , *COST',4X, 
-•CCST',/80  ('-')) 

FOFMAT  (/90  ('*•), /IX.  '  AREA  CODE  •  .  1 3  ,  / 1 X  ,  13  ( •  *  ' )  / 

-5  71,  'PCI  •  ,  12X,  'SPRINT  ’/36X,  '  ORIG'  ,3  X ,  •  NEW  ,  1 1X, 

-'FIUS',12 I,' PLUS' ,/12X.' FATE' ,2  OX, • AT&T ' .  3 X, • AT&T • ,  3X,  • MCI '  ,3X, 
-•ACCESS' ,2 X, 'SPRINT'  , 2X,» ACCESS' ,/ 1 X, ' MINUTES • . 3X,»  FERICD' . 5X, 
-•PLACE', §X,'COSI'f3X,  • COST • ,3 X , » COST » . 3 X. • COST', 4 X, 'COST* ,4  X, 
-•CCST',/80  (•-•), /IX.  »  FREFIX  •  .  1 3  ,/  IX  ,  10  (»  -  • )  /) 

FORMAT  (/IX, 'PREFIX  * , 13. /IX, 10  ( '-')/) 

FCFHAI  (/I  I DI STANCE  CALCULATION  UNSUCCESSFUL  FOR  INPUT  DATA',/ 

-  IX,  13,  IX,  II.  1X.A  13,  IX  ,13,  IX,  13.  IX,  F6. 2) 

FORMAT  (2X.I3 ,9  X,I1 ,4X ,A13,3X, F§.2,2X,F5.2, 2X,F5. 2,2X, F5.2,3X, 

-F5.2. 3X, F5.2) 

FC6MATJ///1X , ' TCTAL  CALLS  *  ',15,/ 

-IX, 'TOTAL  MINUTES  =  ’,18.’  MINUTES’./ 

-IX, 'AVERAGE  TIME  PER  CALL  =  ',F5.1,r  MINUTES  PER  CALL',/ 

-IX, 'NUMBER  OF  CALLS  REJECTED  =  ',13,// 

-IX, 'ORIGINAL  TCIAL  AT&T  MTS  COST  =  J',F10.2,/ 

-IX, 'AVERAGE  COST  PER  MINUTE  =  S',F6.3,// 
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■IX,  "TOTAL  AT&T  MTS  COST  (PROPOSED  RATES)*  S',F10.2,/ 
■IX, 'AVERAGE  COST  PER  MINUTE  =  |',F6.3.// 

■IX, 'TOTAL  MCI  EXECUNE I  COST  =  $',F10.2,/ 

■IX, 'AVERAGE  COST  PER  MINUTE  *  f',F6.3,/ 

■IX, 13, IX, • CALLS  UNABLE  TO  BE  COMPLETED  (TO  ALASKA)  ', 


OF  CALL  TO  ACCESS) 


I  A  m  ±  J  m  I  A  •  V  A  LLw  Ul'ItOLL  XV  U  X,  CUUCJilll  LU 

•  (MINUTES  =  ' , 15, ')  ',// 
lx*' TOTAL  MCI  EXECUNET  CCST  (WITH  COST 

“  “  - RAGE  COST  PER  MINUTE  =  S' 

S  UNABLE  TC  BE  COMPLETED  ^  <w*n.^a,  . 

15,'  j"'  ,  //IX, 'TOTAL  SPRINT  COST  =  $',F10.2,/ 
ST  PER  MINUTE  =  $',F6.3,// 


-F  ifi. 2, /IX* 'AVERAGE  COST  PER  MINUTE  *  J',F6.3,/ 

-IX, 13. IX, ‘CALLS  UNABLE  TC  BE  COMPLETED  (TO  ALASKA) 

-•(MINUTES  =  ■**  -  - - 

—  IX,  'AVERAGE  CC«i  c  &  n  u  -l  n  u  x  tj  —  ,ru«j,// 

-1 X,' TOTAL  SPRINT  COST  (WITH  COST  OF  CALL  TO  ACCESS) 

-F10. 2/, IX, 'AVERAGE  COST  PER  MINUTE  *  S',F6.3) 

110  POFHAT (///IX, 'TOTAL  CALLS  =  ',15,/ 

-IX, 'TOTAL  MINUTES  =  ',18,'  MINUTES',/ 

-IX, 'AVERAGE  TIME  PER  CALI  =  ',F5.1.f  MINUTES  PER  CALL',/ 

-IX, 'NUMBER  OF  CALLS  REJECTED  =  ',l3,// 

-IX,  'ORIGIN  AL  TCTAL  AT&T  MTS  COST  =  S',F10.2,/ 

-IX, 'AVERAGE  CCST  PER  MINUTE  =  $'.F6.3,// 

-IX, 'TOTAL  AT&T  MTS  COST  (PROPOSED  RATES)*  $',F10.2,/ 

-IX, 'AVERAGE  COST  FER  MINUTE  =  i',F6.3.// 

-IX, 'TCTAL  MCI  EXECUNET  CCST  =  S', FID. 2,/ 

-IX, 'AVERAGE  COST  PEP  MINUTE  *  $'*F6.3,/ 

-1X.I3, IX, 'CALLS  UNABLE  TC  BE  COMPLETED  (TO  -ALASKA)  ', 

-•  (MINUTES  =  • , 15,') ', // 

-IX, 'TCTAL  SPRINT  COST  *  $',F10.2,/ 

-1 X*' AVERAGE  COST  PER  MINUTE  =  $',F6.3) 

111  FORM AT (////I  X , 'RATE  STEP  USED  FOR  AT&T  WATS  (CURRENT  RATES)  CALCUL 
-ATICN  *  ' ,13 */1X,' RATE  STEP  USED  FOR  AT&T  WATS  /PROPOSED  RATES)  CA 
-LCULATION  *  », 13, /IX, 'REGION  USED  FOR  DIRECT  SPRINT  CALCULATION  = 
-'  ,12) 

112  FO  EM  AT  (//I  X, 'TOTAL  NU  RBEF  OF  WATS  LINES  OR  DEDICATED  ACCESS  ', 
-•LINES*  • .13, ///IX, ' TOTAL  AT&T  WATS  COST  (CURRENT  RATES)  =  $*, 
-F1C.2,/1X,'aVEFAGE  COST  PER  MINUTE  =  S',F6.3,// 

-IX, 'TOTAL  AT&T  WATS  COST  (PROPOSED  RATES)  =  $',F10.2,/ 

-IX. 'AVERAGE  COST  PER  MINUTE  *  $',F6.3,// 

-IX, 'TCTAL  MCI  WATS  COST  =  $',F10.2,/ 

-IX, 'AVERAGE  COST  PER  MINUTE  =  $'-F6.3-/ 

-IX, 13, IX, 'CALLS  UNABLE  TC  EE  COMPLETED  (TO  ALASKA)  ', 

-'  (MINUTES  *  ' ,15,')',// 

-IX, 'TCTAL  DIRECT  SPRINT  COST  *  $',F10.2,/ 

-IX^AVEHAGE  COST  PER  MINUTE  *  $',F6-3) 

END 


SEJECT 

***  *  ♦ 


SCEROOTINE  SCCIIS 

*********  ************  ****************************** **** *********** 


THIS  SUBROUTINE  PLACES  SCC  NETWORK  LISTINGS  OF  AREA  CODES  AND 
PREFIXES  ON  EACH  NETWORK  INTO  AN  ARRAY,  NUH. 

*********************************************************************** 

VAEIAELE  DEFINITIONS 

NNX1  -  PREFIX  CN  SCC  NETWORK  IN  AREA  CODE  NX A 1 

N  X  A  -  A  TRANSLATED  VALUE  FOR  THE  AREA  CODE,  NX  A 1 

NXACOD  -  A  VARIABLE  WHICH  INDICATES,  WHEN  EQUAL  TC  1,  THAT  ALL 

NXA1  -  AREA  CODE  ON  SCC  NETWORK 

***************  ***********  ********************************** ************ 


LOGIC  AL* 1  NUM (2,109,9  99) 
CCMBCN  /A/NUM 
DIMENSION  NNX  1  (S99) 
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_J  (NX  A1 
If  J 


IF 

If 

IF 

IF 

IF 

IF 

If 

IF 


I? 

If  (NXAl 
IF  (NXA  1  . 
IF  (NX  A1  , 
IF  (NX  A  1 . 
IF  (NX A  1 
IF  (NX A  1 , 
IF  (NXA1  . 
If  (NX  A1 
IF (NX  A  1 . 
IF  (NX A  1  . 
If  (NX  A  1 . 
IF  (NX A 1  , 
IF  (NX  A1  , 
IF  (NX  A  1, 
IF  (NX A  1  . 
IF  (NX  A  1. 
IF  (NX A  1  , 
IF  (NX  A1  . 
IF  (NXA  1 , 
NX  A 1  . 
NX  A  1 , 
NXA  1  . 
NX  A1  , 
NX  A  1  . 
[NXA  1  . 
NX  A  1 . 
__  .NXA  1  . 
IF  (NX  A1  , 
IF  (NX  A  1 , 
IF  (NXA  1  . 
IF (NX  A  1  , 
IF (NXA 1 . 
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N  X  A  =  42 
NXA=43 
N  X  A=44 
NXA=45 
NXA*46 
NXA=47 
NXA*48 
NXA-49 
N  XA  =  50 
N  XA  =5 1 
N  XA=  52 
N  XA  *53 
NXA=54 
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NXA*  10  1 
NX  A=  10  2 
N  XA  =  10  3 
N  XA  =  104 
NX  A= 10  5 
N  XA  =  106 
NXA=  107 
NXA*  108 
N  XA  *  109 


40 
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;  GO 

TO 

40 
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40 
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C  IF  NX  A 1  IS  MOT  TRANSLATED  ABOVE-  ITS  VALUE  BILL  BE  CUTFUT  TC  THE 

C  EA1AOUT  DATA  FIIE.  THIS  BILL  CAUSE  A  RETURN  TO  THE  MAIN  PROGRAM 

C  ANC  HAT  CAUSE  A  FATAL  ERROR. 

C 

WRITE  (  1  1,  102)  NXA1 
GO  TO  9  0 

C*******  ********  ***********  **********  ********  ********************  ******** 
C******* ****** ************ ******************************* a*************** 

40  CONTINUE 


IF  NXACOD  =  1  THE  FOLLOHING  <IF>  STATEMENT  SETS  AIL  POSITIONS  OF 
TEE  ARRAT  NUM(IN,NXA,  )  TO  .TRUE.  INDICATING  THAT  ALL  PREFIXES 
IN  THIS  AREA  CCIE  (NX1~=  TRANSLATED  FROM  NX  A 1 )  ARE  CN  THE  SCC 
NETWORK  DESIGNATED  BIT  IN  (IN  *  1  FOR  MCI,  IN  =  2  FOB  GTE  SPRINT) 
AND  BXPASSES  DC  70  AND  DC  60. 


IF  (NXACOD.  EC.  1)  THEN 
DO  50  N  N  K= 1 , 999 

50  NUM ( IN .NXA,NNN)  * . TR  DE . 

GO  TC  30 
END  IF 

C***  ******  *4**  ******  *******  ******************* ********* 4* **************** 
0***  **4*4*444>*  ************  *  ************  ************  44*  *  ******  4  *********** 

c 

c  IF  NXACOD  IS  NCT  EQUAL  TO  1  OR  0,  ITS  VALUE  (AND  THE  VAIUE  CF 

C  NX  A1)  WILL  BE  OUTPUT  TO  THE  DATAOUT  DATA  FILE.  THIS  WILL  CAUSE 

C  A  RETURN  TO  THE  MAIN  PROGRAM  AND  MAY  CAUSE  A  FATAL  ERROR. 

C 

IF  (NXACOD.  EQ.  1. OR. NXACOD. EQ.O)  GO  TO  60 
WRITE  (11,  103)  NX  A  1, NXACOD 
GO  TO  90 

60  CONTINUE 

0***4 ****** ******4 r*** ******  4**4****************************************** 
0***4 *** * ** **** *** 4* *******  ****************************  4*  4***4*********** 

c 

C  DO  70  AND  CO  8C  READ  THE  PREFIXES  (NNX1)  OF  AN  ARIA  CODE  (NX A) 

C  THAT  ARE  ON  THE  SCC  NETWORK  (EXCEPT  IF  NXACOD  =  1)  AND  SETS 

C  TEE  VALUE  OF  NUM  (IN, NXA,NNX1)  TO  .TRUE.. 


DO  70  K=  1 
READ  (I, 10 


-NNI1  K*5) 
-NNX1  K*1  1 
-NNX1  K*  17 
DO  80  L=*1 
N=L-  1 


IV—  1  |777t 

1,10  11  NNX  1  (K).NNX1(K+1).NNX1(K^2),NNX1(K*3),NNX1(K*4)  . 

K*5)  -NNX1  (K+ef .NNXT(K*7)  ,NNXT (K*8f ,NNX1 (K+9).NNX1(K*10), 

K*1  If  ,NNX1  (K  +  12)  ,NNX1  (K*  l3)  ,  NNX  1  (fc*14) ,NNX1  (K*  15)  ,  NNX  1  (K+16)  , 


IF  (NNX1  (K+N)  .  EC.O)  GO 
NUP(IN.NXA,NNX  1  (K*N)  ) 
CCKTINUE 


0) GO  TO  30 
K*N))  ». TRUE. 


70  CONTINUE 
30  CCKTINUE 
20  CCSTINUE 
90  CCKTINUE 

0*4*44* 44**4** *************  4*****************************4********* ****** 
£*** **4 4 4 ******* *****4***** 4 ****** ******** * ** *** * * ******* *** ***** ***** *** 


FOFMAT  (13  ,  IX, II) 
FCFMAT (18 (13.  IX)) 
FOPMAT(1X,,INCCPRI 
-13) 

FORMAT  (IX,  'INCC 


DATA  INPUT  IN  SUBROUTINE  SCC1IS 


FORMAT  (IX,  'INCORRECT  DATA  INPUT  IN  SUBROUTINE  SCCilS  ***  NXA1 

-fl?aSs,,,3tic0D  •  '-13' 


JEJECl 

SUEBOOTINE  SORT  (NCALL  S) 

0***4*4444* ********* *4** ******* 


****************************************** 
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THIS  SUBROUTI HE  SOBTS  TELEPHONE  CALL  DATA  BT  ABE A  CODE 
ABC  PREFIX  FOR  USE  IN  THE  MAIN  PROGRAM. 

********** *** **** *********  **********  ************************************ 

7  AEIAELI  DEFIHITICNS 

ACCDE  -  AREA  CCCE  CALLED 

COST  -  COST  OF  CALL 

BIN  -  LENGTH  OF  CALL  IN  MINUTES 

NC ALLS  -  TOTAL  BOMBER  OF  CALL  DATA  SETS  FROM  THE  FI  IE  TCLL  LATA 
NNX  -  PREFIX  (NNX)  CALLED 

EEBIOC  -  RATE  FERIOD 

1  =  BUSINESS  DAI 

2  =  EVENING 

3  =  NIGHT  ASC  WEEKEND 


ELACE  -  LOCATICS  CALLED 


TEMP  -  A 
ACCDE, 

7ARIAEIE 
AND  NNX 

USED  TO 
DURING 

TEMPOHARILT 

SORTING 

STORE 

VALUES 

OF 

MIN,  PERIOD, 

TEMPO  -  A 
DURING 

VARIAELE 

SORTING 

USE 

TO 

TEMPORARILI 

STORE 

VALUES 

CF 

COST 

1EHEP  -  A 
DURING 

VARIAELE 

SORTING 

USE 

TC 

TEMPORARILY 

STORE 

VALUES 

OP 

PLACE 

10 

20 


50 


,  ACODE  (I)  ,  N  N  X  ( I)  ,  COST  ( I) 


INTEGER  ACCDE 
INTEGER*2  PERIOD, TEMP 
CHARACTER*^  PLACE, TEMPE 
LOGICAL* 1  FL  AG  12) 

CCMHCN  /B/KN(2000)  ,  P EBICD  (2000)  ,PLACE(2000)  ,ACOCE(2 000) 
-NNX  12 000 )  , COST  (2000) , FLAG 
N=NN*0 

DO  10  1*1.2000 

FEADij  10,  100)  MIN  (I)  ,PERIOD(I)  ,  PLACE  (I) 

GO  TO  20 
ENC  AT  END 
NCALLS*! 

CCNTINUE 
N*NC ALLS- 1 
DC  30  1*1, N 
INC*I+1 

DO  40  J*INC,NCALLS 
IF(ACODE(I)  .LT. ACODE  (J)  )GO  TO  «0 
IF  (ACODE  (I)  .GT.  ACCDE  jJ)  i  GO  TO  50 
IF  (NNX  (I)  .  tE.NNX  (  J)  )  GC  TO 
TEMP*  MI  S  (I ) 

MIN(  II  *HIN  (J) 

HINjJ) *TEME 
TEMP*PEFIOD(I> 

PERIOD  (I)  *  PERIOD  (J) 

PERIOD  (J)  *TEM  P 
TE BPP*  El ACE (I ) 

PLACE (I)  *PLACE(J) 

PLACE  (0I*TEMPE 
T  EHP*  ACODE  (I) 

ACCDE  (I)*ACODE  (J) 

ACODE  (Jt-TEMP 
- 'NNX  (I) 


40 


TEMP* 
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NNX(I)  *NNX  (J) 

N  N  X ( J) =TEME 
TEBPC*CCST  (I) 

COST  (I ) =COST  ( J) 

COST  (J) *TEHPC 
40  CONTINUE 

30  CONTINUE 

100  FOFMAI (13 , 11,11, IX, A1 3 , 1 X, 13 , IX, 13 ,  IX , F6. 2) 

FETOHN 
END 

SEJECT 

SUBROUTINE  QUERY (OUTPUT, ACCI 
-RATE3  A.RSTEPC.  RSTEPP, REG  10 N) 

******************************* 


c *** 


5EE?iQ!?IP9Ii*CCESS,RXTE1,R4TE1  A,  BATE2  ,R  ATE2  A,RATE3, 

***t*********** ******************** ******** 


THIS  SOBROOTINE  INTER  ACTIVELY  QUEBIES  THE  USER  EC B  INPUI  DATA 
USED  TO  CALCULATE  COSTS  CF  ACCESSING  THE  SCC  NETWORKS  AND  TC 
CALCULATE  THE  AT&T  WATS  COSTS  (USING  CURRENT  AND  PROPOSED  RATES) . 

***************  ******************************************************** 

\ 

VARIAELE  DEFINITIONS 

ACCESS  -  A  VARIABLE  USED  TC  INDICATE  IF  CHARGES  FCR  CALLS  TO 
ACCESS  THE  SCC  NETWORKS  APPLY. 

ANS  -  A  CHARACTER  VARIABLE  USED  TO  ANSWER  QUESTIONS  INTERACTIVELY 

DISC  -  A  V  ARIAELE  USED  TO  READ  THE  DISCOUNT  APELIED  FOH  EVENING 
AND  NIGHT  AND  WEEKEND  RATE  PERIODS 

DISC2  -  THE  DISCOUNT  F ACTOR  FOR  EVENING  RATE  PERIOD 

DISC3  -  THE  DISCOUNT  FACTOR  FOR  NIGHT  AND  WEEKEND  RATE  EERIOD 

OUTPUT  -  A  VARIABLE  USED  TO  INDICATE  IF  RESULTS  OF  SUBROUTINE  CA1C 
ABE  TO  EE  OUTPUT  FOR  EACH  CALL  DATA  SET. 

RATEXX  -  RATE  FOR  CALL  10  ACCESS  HCI  EXECUNET  OR  SPRINT 
1ST  POSITION  -  RATE  PERIOD 

1  -  BUSINESS  DAY 

2  -  EVENING 

3  -  NIGHT  AND  WEEKEND 

2ND  POSITION  -  FIRST  CR  ADDITIONAL  MINUTE  RATE 
NO  VALUE  -  FIRST  MINUTE  RATE 
A  -  ADDITIONAL  MINUTE  RATE 

REGION  -  GEOGRAPHICAL  AREA  IN  WHICH  DIRECT  SPRINT  CALLS  ARE 
ORIGINATED 

BSTEEC  -  RATE  STEP  (CURRENT  AT&T  HATS  TARIFF) 

RSTEFP  -  RATE  STEP  (PROPOSED  AT&T  WATS  TARIFF) 


INTEGER  BSTEPC. RSTEPP, REGION 
CHARACTER* 1  ANS 
LOGIC  AL* 1  OUTPUT, ACCESS 

RATE1*BATE1A*RATE2*RATE2A=RATE3»RATE3A«0.0 
1  C  AIL  ASK ( *  ') 

C  AIL  ASK  ('DO  YCU  WANT  OUTPUT  FOR  EACH  CALL?  (Y  OR  N)  • 

C  AIL  ASK  ( '  ' 

CALL  ASK  ( '  I  NHL  GIVE  DATA  FOR  EACH  CALL  PLUS  TOTALS' 

C  AIL  ASKf'N  WILL  GIVE  TOTALS  ONLI  • 

READ  (  13.  TOO)  ANS 

IF  (ANS.NE. . AND. ANS . NE.' S')  THEN 

CALL  AS  K ( ' ANSWER  MUST  BE  I  OR  N  ') 

GO  TO  1 
ENC  IF 
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IF  (ANS.EQ. «T‘) COTPUT* .TRUE. 
IF  (ANS.EQ. 'N' ) OUTPUT* .FALSE. 


C1IL  ASK 
C  AIL  ASK 
CALL  ASK 
CALL  ASK 
BEAD (13, 
IF (ANS.H 
CALL 
GO  TO 
END  IF 
ACCESS*. 
IF  (ANS. 
ACCES 
GO  TO 
ENE  IF 
C  AIL  ASK 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
C  AIL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
C  AIL 
CALL 
CALL 
CALL 
CALL 
CALL 
C  AIL 
C  AIL 
CALL 
BEAD  (13, 
IF  (ANS.H 
CALL 
GO  TO 
END  IF 
ACCESS*. 
IF  (AMS. 
ACCES 
GO  TO 
ENE  IF 
CALL  ASK 
CALL 
CALL 
CALL 
CALL 
BEAD  (13, 
CALL  ASK 
CALL  ASK 
CALL  ASK 
BEAD(  13, 
CALL  ASK 


•IS  TBEBE  A  CHAFGE  FOB  THE  CALL  TO  ACCESS 
•THE  HCI  EXECUNET  AND  SPHINT  NETWORKS? 

•  (T  OR  N) 

00)  ANS 

E. •!•  . AMD. ANS .NE.»  N'J THEN 
AS  K( ' A BSWER  MOST  T  OR  N 
2 

TBOE. 

EQ.*  N' 1THEN 
S=. FALSE. 

5 


ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 


THIS  FROGRAH  ASSUMES: 

*  HCI  AND  SEBIMT  LOCAL  ACCESS  NUMBERS  ABE 
IN  THE  SARE  A  EE A 

*  THE  COST  CF  ACCESS  IS  BASED  ON  A  FIRST 
HINOTE  RATE  AND  AN  ADDITIONAL  MINUTE  RATE 

*  THE  RATE  PERIODS  ABE  AS  FOLLOWS: 


BUSISESS  DA! 
8 AH  TO  BUT 

EVENING 
5 PH  TO  BUT 


NOT  INCLUDING  5PH  HON-FBI 


NOT  INCLUDING  11PM  SUN-FBI 


NIGHT  AND  WEEKEND 

11  PH  TO  BUT  NOT  INCLUDING  8 AH  ALL  EATS 
SAM  TO  BUT  NOT  INCLUDING  11PH  SAT 

8 AH  TO  BUT  NOT  INCLUDING  5PH  SUN 


DO  TCU  STILL  WANT  TO  CONTINUE  TO  ENTER  DATA 
FOR  CALCULATING  THE  COST  OF  ACCESSING  THE 
SCC  NETWORKS?  (I  OR  N) 

T  W ILL  CONTINUE  AND  ASK  FOR  RATES 
N  WILL  -RE VENT  CALCULATON  OF  ACCESS  COSTS 
0 0)  AN S 

E. 'I' . AND. ANS .NE.' N') THEN 
ASK(*  ANSWER  MUST  T  OR  N 
2 

TRUE. 

EQ.'N'JTHEN 
S=. FALSE. 

5 


•FOR  TF.E  DAT  RAIE  PERIOD: 

» 

f WHAT  IS  THE  FIBST  MINUTE  RATE? 
•(EXAHELE:  FOB  J.03  PER  HINOTE  INPUT 
RATE  1 


(•WHAT  IS  THE  ADDITIONAL 
(*  (EXAEELE:  FCR  S.01  PER 
*)  RATE  1A 

r 


HINUTE 

MINUTE 


BATE? 

INPUT 


.03) 


.01) 


') 
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• WHAT  IS  THE  DISCOUNT  FOR  THE  NIGHT  AND 
•WEEKEND  RATE  PERIOD?  jGIVE  AS  A  REAL 
•FRACTION.  EXAMPLE:  FOR  A  60*  DISCOUNT 
•  INPUT  .6) 


CALL  ASK  {‘ARE  TEE  CHARGES  FOR  THE  OTHER  RATE  PERIODS  •] 

CALL  ASK  (•  CALCULATED  AS  A  PERCENTAGE  OF  THE  DAT  BATE?* 

CALL  ASK  ( •  (T  CR  N) 

READ  (13.  TOO)  ANS 

IF  (ANS.NE.  *1 '  .  AKD.ANS  .NE.*N')  THEN 

CALL  ASK(*  ANSWER  MUST  T  OB  N  •) 

GO  TO  3 
END  IF 

IF  (ANS.  EQ.»  N* )  GO  TO  tt 
CALL  1SK(t 

CALL  ASK ('WHAT  IS  THE  DISCOUNT  FOR  THE  EVENING  RATE 
CALL  ASK ( • EERIOL?  (GIVE  AS  A  REAL  FRACTION. 

CALL  ASK (• EXAMPLE :  FOR  A  30*  DISCOUNT  INPUT  .3) 

R  E  AD  (  13,*)  DISC 
DISC2*1.-DISC 
CALL  ASK  f  • 

CALL  ASKi 
CALL  ASK 
CALL  ASK i 
CALI  ASK 
RE  AD  (  13,*)  DISC 
DISC3  =  1.  -DISC 
RATE2=RATE1*DI£C2 
RATE2  A=RATE1 A*CISC2 
RATE3=*RATE  1*DISC3 
R ATE3 A=R ATE1 A*  CISC3 
GO  TO  5 

4  CALL  ASK ( • 

CALL  ASK  ('FOR  TEE  EVENING  RATE  PERIOD: 

CALL  ASK ( • 

CALL  ASK (’ WHAT  IS  THE  FIRST  MINUTE  RATE? 

CALL  ASK (•  (EXAMPLE:  FOR  $.01  PER  MINUTE  INPUT  .01) 

READ  (13,*) RATE2 
CALL  ASK  ( ' 

CALL  ASK (  '  WH  AT  IS  THE  ADDITIONAL  MINUTE  RATE? 

CALL  ASK  (•  (EXAMPLE:  FOR  1.01  PER  MINUTE  INPUT  .01) 

READ(  13,*)  RATE  2A 
CALL  ASK  (’ 

CALL  ASK ('FOR  TEE  NIGHT  AND  WEEKEND  RATE  PERIOD: 

CALL  ASK  ( • 

CALL  ASK (• WHAT  IS  THE  FIRST  MINUTE  RATE? 

CALL  ASK (•  (EXAMPLE:  FOR  J.01  PER  MINUTE  INPUT  .01) 

READ  (13.*) RATE3 
CALL  ASK ( ' 

C AIL  ASK ( '  WH  AT  IS  THE  ADDITIONAL  MINUTE  RATE? 

CALL  ASK  (•  (EXAMPLE:  FOR  $.01  PER  MINUTE  INPUT  .01) 

READ(  13,  *)  RATE  3A 

C** ***************  *********  ********************************************** 
**************************  ********************************************** 


TEE  RATE  STEPS  LISTED  BELOW  ARE  FROM  AMERICAN  TELEPHONE  AND 
TELEGRAPH  CO.  ICC  TARIFF  NO.  259,  1  JAN  1984 


CALL  ASK 
CAIL  ASK 
CALL  ASK 
CALL  ASK 
CALL  ASK 
CALL  ASK 
CALL  ASK 
CALL  ASK 
CALL  ASK 
CALL  ASK 
CALL  ASK 
CALL  ASK 
CALL  ASK 
CALL  ASK 
CALL  ASK 


FOR  CALCULATING  THE  AT&T  WATS  COSTS  USING 
CURRENT  RATES,  WHAT  IS  THE  RATE  STEP? 

(THIS  IS  THE  RATE  STEP  FOR  SERVICE  AREA  6) 


RATE 

STEP 


STA  TES 


19 

-  ID, 

OR, 

WA 

20 

-  AZ, 

CA, 

BT, 

NV, 

OT 

21 

-  AR, 

CO, 

IL, 

IN, 

IA, 

KS, 

LA, 

HI, 

MN, 

HO, 

NE, 

NM, 

ND, 

OK, 

SD, 

TX, 

WY 

avnonnno 


C ILL  ASK ( •  22  -  AL,  CT,  DE,  DC,  FL,  GA,  KY,  EE,  ME,') 

CALL  ASK ('  MA,  MS,  NH,  NJ,  NY,  NC,  OH,  FA,  HI,*} 

CALL  ASK?'  SC,  TN ,  VT,  VA,  W  V  •) 

CALL  ASK?' - - 

C  AIL  ASK  (•  •( 

CAII  ASK ( ' INPUT  BATE  STEF  (19,  20,  21,  OR  22)  •) 

READ (13.*) ESTEEC 

IF  (RSTEPC.LT. 1S.OR.RSTEPC.GT. 22)  THEN 

CALL  A  S  K ( ' NCT  A  VALID  RATE  STEP  •) 

GO  TO  5 
END  IF 

C******* *******************  ******************  ****************  ************ 

c**** ********************************************************  ************ 

THE  RATE  STEPS  IISTED  EEICfl  ARE  FROM  ATST  COHMONICATIONS 
ICC  TARIFF  NO.  2,  ISSUED  3  OCT  1983,  EFFECTIVE  DATE  POSTPONED 
INDEFINITELY. 


CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
READ 
IF  - 

CALL  ASK(' NCT  A  VALID  RATE  STEP 

GO  TO  6 
ENL  IF 


ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 


• 

•FOR  CALCULATING 

J PROPOSED  RATES, 

•  RATE 

•  STEP 

THE  ATST 
WHAT  IS 

STATES 

WATS  COSTS  USING  • 
THE  RATE  STEF?  ' 

•  14 

-  IA, 

KS  , 

NE 

•  15 

-  AR, 

II, 

HN, 

no. 

ND, 

OK, 

SD 

•  16 

-  CO, 

IN, 

LA, 

ns. 

TX, 

HI, 

WY 

!  17 

-  AL, 

KY, 

MI, 

MT, 

NH, 

OH, 

TN 

•  18 

-  AZ. 

CA, 

CT, 

DE, 

DC, 

FL, 

GA  , 

ID, 

ME,' 

HD, 

HA, 

NV, 

NH, 

NJ, 

NY, 

NC, 

CR  , 

PA,' 

HI, 

sc. 

UT, 

VT, 

YA, 

WA, 

WV 

•  INPUT 

RATE 

STEP 

(1“, 

15, 

16 

,  17, 

OH 

18) 

AD  C  13,*)  PSTEFF 

(a£IEPp.LT.ia.0R.RSTEEF.GT._18)_THEN 


CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
C  AIL 
CALL 
C  AIL 
CALL 
CALL 


ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 

ASK 


FOR  CALCULATING  THE  DIRECT  SPRINT  COSTS, 
WHAT  IS  THE  REGION  OF  ORIGINATION? 


REGICN 


STATES 


1 

1 

o 

o 

* 

GA, 

IL, 

LA, 

MO, 

OH, 

TX  , 

»I 

2 

-  AZ, 
PA, 

CA, 

WA 

DC, 

FL, 

HA, 

MD, 

NC, 

NY, 

100 


READ  (  13.*) 
IF  (REGION. 
CALL  AS 
GO  TO  7 
INC  IF 
FGBHAT  (A  1 ) 
SI10BN 


(NOTE:  CNLY  SFFCIFIC  LOCATIONS  IN  THESE 
STATES  ARE  CAPABLE  OF  DIRECT  SPRINT  CALL 
ORIGINATION) 

INPOT  REGION  (1  OR  2) 

REGICJ 

NE.  1  .AND.  REGICN.  NE.  2)  THEN 
K( ' NCT  A  VALID  REGION 
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END 

SEJEC1 

S  0  ERCUTIN  E  ASK  (GUEST) 

Q^t***** ****************************************************  ************ 

c 

C  IBIS  SUBROUTINE  TAKES  A  CHARACTER  STRING  WHICH  IS  GIVEN 

C  AS  TEE  SUBROUTINE  ARGUMENT  AND  OUTPUTS  IT  TO  THE  TERMINAL. 

C 

CHARACTER* 43  QUEST 
SRITE  (13,100)  QUEST 
FETURN 

100  FORMAT  (IX,  A43  ) 

ENC 

EC 1 

SUEROUTINE  DIS 1  (I,  BAN  D .  MILES) 

C*** **************** 4  4 *****  ********************************************* 

C 

C  THIS  SUBROUTINE  CALCULATES  THE  DISTANCE  TO  A  CALLED  CITY  FROM 

C  TEE  DURATION,  FATE  PERIOD,  AND  COST  OF  THE  CALL. 

C  THE  RATES  USED  IN  THIS  SUBROUTINE  ARE  FROM  AMERICAN  TELEPHONE 

C  AND  TELEGRAPH  CO.  FCC  TARIFF  NO.  263,  1  FEB  1984. 

C 

C  NOTE:  THE  RATES  USED  IN  THIS  SUBROUTINE  MUST  BE  THOSE  FROM  THE  ATST 

C  TARIFF  IN  EFFECT  WHEN  THE  CALLS  HEBE  ORIGINALLY  MADE  AND  BILLED. 

C***«  ******  *****  *****************************  ************  ************* 

C  ATET  MTS  CHARGES  APE  EASED  ON  A  RATE  FOR  THE  FIRST  MINUTE  PLUS  A 

C  RATE  EOR  AUDIT ICNAL  MINUTES  IN  EACH  RATE  PERIOD.  THE  DURATION  OF 

C  A  CALI  IS  ROUNDED  UP  TO  THE  NEXT  HIGHER  MINUTE.  COSTS  ARE 

C  CALCULATED  AT  TEE  DAY  RATE,  REGARDLESS  OF  THE  RATE  PERICD,  THEN 

C  DISCOUNTED  ACCORDING  TO  THE  RATE  PERIOD  IN  WHICH  THE  CALL  HAS  MADE. 

C  TENTHS  OF  A  CENT  ARE  TRUNCATED  FROM  THE  COSTS  CALCULATED  FOR  EACH 

C  ATCT  MTS  CALL. 

C*** ***********************  ******************************************* 

c 

C  VARIAELE  DEFISITICSS 
C 

C  ACCDE  -  AREA  CCEE  CALLED 

C  BAND  -  BANC  (GECGRAPH IC AL  REGION)  FROM  WHICH  CALLS  TO  HAWAII  ARE 

C  ORIGINATED 

C 

C  COST  -  COST  OF  CALL 

C  NOTE:  .0001  IS  ADDED  TO  COST  TO  CORRECT  FOR  MACHINE  FOUNDING 

C  ERROR. 

C 

C  COST  1  -  A  VAP.IAELE  USED  TO  ADD  .0001  TO  COST  TC  CCHFECT  FOR 

C  MACHINE  RCUKIING  EFFOF 

C  DISC  -  DISCOUNT  FACTOE.  ATET  OFFERS  THE  FOLLOWING  CISCCUNTS  POR 

C  CALLS: 

C  EVENING  40  FERCENT  (OR  COST  TIMES  .6) 

C  NIGHT  AND  WEEKEND  60  PERCENT  (OR  COST  TIMES  .4) 

C  NIGHT  AND  WEEKEED  TO  ALASKA  AND  HAWAII  55  PERCENT  (OB  COST 

C  TIMES  .45)  (ATST  CURRENT  RATES  ONLY) 

C  (NCTE :  ATST  CALCULATES  TEE  COST  OF  ALL  CALLS  BY  APPLYING  THE 

C  DAI  RATES,  MULTIPLYING  BY  DISCOUNT  FACTOR,  AND  TRUNCATING 

C  TENTHS  OF  A  CENT.) 

C  ICCST  _  INTEGEBED  COST  OF  CALL  TIMES  100 

C  ITCOST  -  INTEGEFED  TEMPORARY  COST  (TCOST)  TIMES  100 

C  (NCTE:  ICOST  AND  ITCOST  ARE  USED  TO  TRUNCATE  TENTES  OF  CENTS  FOR 

C  CCEPARISON  BETWEEN  ORIGINAL  COST  (♦  .0001)  (ICOST)  AND  CALCULATED 

C  COST  (ITCOST)  Cf  CALL) 
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C  HUES  -  DISTANCE  (BANGE  CF  DISTANCES)  TO  CALLEE  CITY 


c 

1 

1-10 

MIL  ES 

c 

2 

1  1-22 

MILES 

c 

23-55 

MILES 

c 

*4 

56-124 

MIL  ES 

c 

5 

12  5-292 

MILES 

c 

6 

293-43C 

MIL  ES 

c 

7 

43  1-925 

MILES 

c 

8 

926-19  1C 

MIL  ES 

c 

0 

191  1-3000 

MILES 

c 

10 

300  1-4250 

MIL  ES 

c 

1 1 

425  1-5750 

MILES 

C  *  NCTE :  HCI  AND  GTE  SPBINT  USE  DISTANCE  RANGES  OF  56-70  AND  71-124 

C  WHILE  AT&T  USES  56-124.  COSTS  FOR  ALL  MCI  AND  GTE  SPRINT  CALLS 

C  IN  THE  56-124  BILE  RANGE  ARE  CALCULATED  AT  THE  71-124  RATES. 

C 

C  BIN  -  LENGTH  OE  CALL  IN  MINUTES 

C 

C  NHIN  -  ADDITIONAL  MINUTES  (TOTAL  MINUTES  LESS  1  MINUTE) .  THIS  IS 

C  NECESSARY  SINCE  AT&T  AND  SPRINT  CALLS  ARE  BILLED  BY  FIRST 

C  MINUTE  TIMES  FIRST  MINUTE  RATE  PLUS  ADDITIONAL  MINUTES  TIMES 

C  ADCITIONAL  MINUTE  RATE 

C 

C  EEFIOt  -  RATE  FERIOD 

C  1  *  BUSINESS  DAY 

C  2  =  EVENING 

C  3  *  NIGHT  AND  WEEKEND 

C 

C  1CCS1  -  TEMPORARY  COST  (CALCULATED  COST  OF  CALL) 

C 


c 

c 

INTEGER  ACCDE.1C0ST.ITCCST 
I NTEG EB*  2  EAND, PERIOD 
CHARACTER*  13  PIACE 
LOGIC  AL*  1  FLAG  (2) 

CCBMCN  /B/ MI N ( *000)  , P E PI OD (2000)  , PLACE (2000)  ,  ACODE (2 00  0) , 

-NNJ  (2000)  , COST  (2000)  , FLAG 

C  THE  FOLLOWING  TWO  STATEMENTS  ADD  .0001  TO  COST  TO  ACCOUNT  FOR 

C  MACHINE  ROUNDING  ERROR  AND  CALCULATE  AN  INTEGERED  VALUE  CF  COST 

C  TIMES  100  (ICOST)  TO  COMPARE  WITH  CALCULATED  VALUES  OF  ITC03T 

C  TO  DETERMINE  TEE  DISTANCE  RANGE. 

C 

COST  1=COST  (I)  ♦.C001 
ICCST=IPIX  <COST1*100.  ) 

N  BI  K=  MIN  (I )  - 1 
HIIES=0 


IF  (PERIOD 
IF  (PERIOD 
IF  (PERIOD  i 
IF  I  (ACODE 
■.AND.  PERIC 


.  EC . 1  DISC=1  . 
.  EC. 2)  DIS  C= .  6 
.  EC. 3  DISC*. 4 


IF  I  (ACODE  (I)  .  EC- 808.  OF.  ACODE  (I)  .EQ.907) 

-.  AND.  PER  10  D  (I)  .  EQ.  3)  DISC*.  45 

(;**********♦*♦****************♦*********************♦****♦***♦******♦**** 


Q**** **********************  ********************************************** 

C  THE  RATES  USED  IN  THIS  SUBROUTINE  MUST  EE  THOSE  IN  EFFECT  WHEN 


C  TEE  CALLS  WERE  ORIGINALLY  HADE  AND  BILLED. 


C*** *************************************************************  ******** 
Q  +  ** *********************************************************  ************ 

C 

C  CALCULATION  OF  DISTANCE  (BAND)  FOR  CALLS  TO  HAWAII. 

C 

C  SINCE  CALLS  TO  HAWAII  ARE  BILLED  BY  BAND  AND  NCT  MILES,  THIS 

C  PART  OF  THE  SUEECUTINE  MAKES  AN  ASSUMPTION  CONVERTING  BAND  1 
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10  MILES=9,  BANE  2  TO  MILES=10,  BAND  3  TO  MIIES=11  TO  FERMIT 
CA1CDIATI NG  THE  COSTS  OF  THESE  CALLS  VIA  OTHER  CAFRIERS  IN 
S  0  EROUTIN  E  CALC  AND  CALC2 

IE  (ACCDE  (I)  .  EQ.  608)  THEN 

1CCST=(.74*(NMIN*.49)  )  *D ISC «•.  00  01 
IIC0S1=IFI X( TCCST* 100 .) 

IF  (ITCOST. EQ. ICCST) TH EN; BAND=1 ; MILES  =  9; END  IF 
1CCST=(.  76MNMIN*.  53)  )  *  DISC*.  00  01 

iicosi=ifix(tccst*ioo .) 

IF  (ITCOST. EQ. ICCST) TH  EN ; E  AND=  2 ; MILES=10;END  IF 

1CCST= (. 7 9* (NS  IN*. 55)  ) *D ISC*.  00  01 
I ICC S 1=1  FI X( TCCST* 100 .) 

IF  (ITCOST. EQ. ICCST) THEN; EAND=3; MILES  =  11 ; EN D  IF 

GO  1C  10 
ENE  IF 


CAICOLATION  OF  DISTANCE  (MILES)  FOR  CALLS  TO  ALASKA 

IF  (ACODE  (I). EQ. 907) THEN 

ICCST  =  (.6  2* (NNIK*.43)  ) *DISC*.  00  01 
ITCOST=IFIX (TCCST* 100 .) 

IF  (I1COST.EQ.  ICCST)  MILES  =7 

ICCST  *  (.  64*  (NMIK*.4S)  )  *DISC*.  00  01 
ITCaST=IFIXjTCCSI*100  .) 

IF (ITCOST. EQ. ICCST) MILES =8 

1CCST=(.  74*(NMIN*.  54)  )  *DISC*.  00  01 
I ICO S 1=1 F I  XI TCCST* 100 .1 
IF  (ITCOST. EQ.ICCSDMILES  =9 

1CCST=  (.  79*(NMIN*.62)  )  *DISC*.  0001 
I1COS1=IFIX(TCCST*100  .) 

IF  (ITCOST. EQ. ICCST) MI LES  =  10 

ICC  ST  =  (.  87*  (NMIK*.70)  )  *DISC+.  00  01 
ITCOST=I FIX (TCCST* 100 .) 

IF  (ITCOST.  EQ.  ICCST)  MILES*  1  1 

GC  TO  10 
ENE  IF 

******** ******************  ********************************************** 
************************************************************************ 


CALCDLATION  OF  DISTANCE  (MILES)  FOR  ALL  CALLS  EXCEPT  TO  HAWAII 
AND  ALASKA 

TCCST  =  (.  3 2 ♦  (NHIK*.  16)  )  *DISC*.  00  01 
ITCOST=IF IX (TCCST*  100  -  ) 

IF  (ITCOST.  EQ.  ICCST)  MILES  =  1 

TCCST=  (.4  0*  (NMIK*.22)  )  ♦  DISC*.  00  01 
IICOST=IFIX (TCCST*100 .) 

IF (ITCOST. EQ. ICOST) MI LES«2 

TCCST=(.  48  +  (NMlN*.  28)  )  *D  ISC*.  0001 
I ICO ST =1  FIX (TCCST* 100 .) 

IF  (ITCOST. EQ. ICCST) MILES =3 
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C 

TCCST®  (.  5  7  +  (NM2N*.37))  *DISC+.0001 
ITCOST=IFI X(TCCST*100 .) 

IF  (IT COST.  EQ.  ICCST)  MILES  =4 

c 

TCCST®  (.  58*(NMIN*.  39)  )  *DISC+.0001 
ITCOST  =IFIX(TCCST*10D  .) 

IF  (ITCOST. EQ. ICCST) MI IES  =  5 
C 

TCCST®  (.59«-(NMIN*.42)  ) *DISC+. 0001 
ITCOST=IFIX (TCCST*  100  .) 

IF (ITCOST. EQ. ICCST) MI IES=6 
C 

ICCST®  (.  6  2*  (NMIS*.  43)  )  *DISC*.  00  01 
ITCOST=IFIX(TCCST*100  .) 

IF  (ITCOST  .  EQ.  ICCST)  MILES  =7 
C 

TCCST  =  (.  64*(NMIN*.44)  )  *DISC*.0001 
IICOST=IFIX(TCCST*100 .) 

IF  (ITCOST. EQ. ICCST) MI LES  =  8 
C 

ICCST®  (.  74*(NMIN*.  49)  )  *DISC*.  00  01 
ITCOST =IFIX(TCC ST *100  .) 

IF (ITCOST. EQ. ICCST) MI1ES®9 

TCCST  *  (.  76+(NMIK*.51))*DISC*.0001 
ITCOST=IFIX (TCCST* 100 . ) 

IF (ITCOST. EQ. ICCST) MI LES=10 
C 

TCCST®  (.  79*  (NMIN*.53)  )  *DISC*.  0001 
ITCOST=IFIX (TCCST* 100  .) 

IF (ITCOST. EQ. ICCST) MILES  =  1  1 
C 

10  CONTINUE 
FE  TOR  N 
ENE 

JE  J  EC  1 

SUEBOUTINE  C  ALC  (I.  BAN  C,  M ILES,  B A TE 1 ,  F.  ATE  1  A,  R  ATE2  ,  R 
-BAT£3A,DISC2,DISC3,COST1,CCSr2,COST2A, COST  3 , COST  3 
-CSUMO,CSUM 1,CSUM2,CSUM2A,CSUM3.CSUM3A, 

-MINI  1  ,HIN  1  2,  MIN  13.  MIN  21  1  .MIN221  ,MIII23  1.  MIN  2  12,  MIN 
-NCMCI.NO  MIN,  MINE  1  1,HIN32  1,  MIN  33  1,  MIN  312  ,MIN322,MI 
-MIN3 1 3 ,MI N323 . KIN333 ) 

****************************************************** 


ATE2A , BATE3, 

A  » 

222. M IN232, 

N335, 

***************** 


THIS  SUBROUTINE  CALCULATES  THE  COST  OF  EACH  CALL  IF  IT  HERE  MADE 
VIA  ATST  MTS  (FFCPOSED  RATES),  MCI  EXECUNET,  AND  SPRINT  (BASED 
ON  DURATION  OF  CALL,  RATE  PERIOD,  MILEAGE,  AND.  FCR  MCI  tX  ECU  NET  , 
NETWORK  OR  NON-NETHOBK  CITY),  AND  SUMS  THE  COSTS  CF  CALLS  (WITHIN 
EACH  RATE  PERICt,  NETWORK  OR  NON-NETWORK  CITY)  FCR  EACH  CARRIER 
FOR  USE  IN  THE  ATST  WATS,  MCI  WATS,  AND  DIRECT  SPRINT  COST 
CALCULATIONS  PERFORMED  IN  SUBROUTINE  CALC2. 

RATES  USED  IN  THIS  SUBROUTINE  ARE  FROM  THE  FOLLOWING  TARIFFS: 

ATST  MTS  (PROPOSED  RATES) 

ATST  COMMUNICATIONS  TARIFF  FCC  NO.  1,  PP  56,  59,  ISSUED 
3  OCT  1983,  EFFECTIVE  DATE  POSTPONED  INDEFINITELY. 

MCI  EXECUNET 

MCI  TELECOMMUNICATIONS  CORPORATION  TARIFF  FCC  NO . 1 ,  P  19, 

1  APR  19  €3. 


SPFINT 

GTE  SPRINT  COMMUNICATIONS  CORPORATION  TARIFF  FCC  NO.  11,  P  34, 
5  JAN  1984. 
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************************************************  ****************  ******** 

METHODS  OF  APPLYING  T  HB  TARIFFS  ARE  DESCRIBED  EELCW . 

AT&T  MTS  AND  S  E  FI  NT  CHARGES  ARE  BASED  ON  A  RATE  FOR  THE  FIRST 
MINUTE  PLUS  A  PATE  FOR  ADDITIONAL  MINUTES  IN  EACH  RATE  EERI CD , 

WHILE  MCI  EXEC OKET  HAS  A  SINGLE  RATE  FOR  ALL  MINUTES  IN  A  RATE 
PEFIOC.  ALL  OF  THESE  SERVICES  ROUND  UP  THE  DURATION  OF  THE  CALL 
TO  THE  NEXT  HIGHER  MINUTE — THEY  BILL  IN  ONE  MINUTE  INCREMENTS. 

AT&T  MTS  COSTS  ARE  CALCULATED  AT  THE  DAY  RATE,  REGARDLESS  OF  RATE 
PEFIOC.  THEN  DISCOUNTED  ACCORDING  TO  THE  RATE  FERIOD  IN  WHICH  THE 
TBE  CALL  HAS  MACE.  (THE  DISCOUNTS  ARE  40  PERCENT  FOB  THE  EVENING 
RATE  PERIOD  ANC  60  PERCENT  FOR  THE  NIGHT  AND  WEEKEND  RATE  PERIOD. 

A  55  PERCENT  DISCOUNT  IS  APPLIED  TO  CALLS  TO  ALASKA  AND  HAWAII 
DUFING  THE  NIGHT  AND  WEEKEND  RATE  PERIOD  UNDER  THE  CURRENT  TARIFF.) 
SPRINT  SERVICE  IS  DISCOUNTED  BASED  UPON  TOTAL  DOLLAR  AMOUNT  OF  THE 
Bill.  MCI  E  X ECU NET  HAS  SEPARATE  RATES  FOR  CALLS  TO  NETWORK  AND 
NCN-NETWORK  CIliES.  TENTHS  OF  A  CENT  ARE  TRUNCATED  FROM  THE  COSTS 
CALCULATED  FOR  EACH  AT&T  MTS  CALL  AND  ARE  ROUNDED  FOR  EACH  MCI 
EXICUNET  AND  SPRINT  CALL. 

************************************************************************ 

VARIAELF  DEFINITIONS 

ACCDE  -  AREA  CODE  CALLED 

EAND  -  BANC  (GEOGRAPHICAL  REGION)  FROM  WHICH  CALLS  TO  HAWALL  ARE 
ORIGL  NATED 

COST  -  COST  OF  CALL 

COSX1  -  COST  OF  CALL  LF  MADE  VIA  AT&T  MTS  (PROPOSED  RATES) 

COST  2  -  COST  OF  CALL  IF  MADE  VIA  MCI  EXECUNET 

COST2A  -  COST  CF  CALL  If  MADE  VIA  MCI  EXECUNET  (INCLUDING  COST 
OF  CALL  TO  ACCESS) 

COST3  -  COST  OF  CALL  IF  MADE  VIA  SPRINT 
COST3A  -  COST  CF  CALL  IF  MADE  VIA  SPRINT  (INCLUDING 
COST  OF  C\LL  TO  ACCESS) 

CSUBO  -  SUM  OF  ORIGINAL  AT&T  HTS  CALLS 

C S CM  1  -  SUB  OF  COSTS  CF  CALLS  MADE  VIA  AT&T  MTS  (PROPOSED  RATES) 

CSUM2  -  SUM  OF  COSTS  OF  CALLS  MADE  VIA  MCI  EXECUNET 

CSCM2A  -  SUM  CE  COSTS  OF  CALLS  MADE  VIA  MCI  EXECUNET  (INCLUDING 
CCSTS  OF  C  A I IS  TO  ACCESS) 

CSUM3  -  SUM  OF  COSTS  OF  CALLS  MADE  VIA  SPRINT 
CS  CM3  A  -  SUM  OF  COSTS  OF  CALLS  MADE  VIA  SPRINT  (INCLUDING 
CCSTS  OF  C  A I IS  TO  ACCESS) 

CISC  -  DISCOUNT  FACTOR.  AT&T  OFFERS  THE  FOLLOWING  CISCCUNTS  ?OR 
CALLS: 

EVENING  <40  PERCENT  (OR  COST  TIMES  .6) 

NIGHT  AND  WEEKEND  60  PERCENT  (OR  COST  TIMES  .4) 

(NCTE :  AT&T  CAICULATES  TEE  COST  OF  ALL  CALLS  EY  AFPLYING  THE 
I A  Y  RATES,  MULTIPLYING  BY  DISCOUNT  FACTOR,  AND  TRUNCATING 
TENTHS  CP  A  CENT.) 

DISC2  -  THE  DI SC CUNT  F  ACT  C  E  FOR  EVENING  RATE  PERICD 

DISC3  -  THE  DISCOUNT  FACTOR  FOP  NIGHT  AND  WEEKEND  RATE  PERICD 

F  LAG  ( X)  -  AN  AFEAY  USED  TO  INDICATE  IF  THE  AREA  CCD!  ANC  PRFPIX 
OF  THE  CALL  ARE  ON  THE  SCC  NETWORKS 
FLAG  ( 1 )  =  MCI 

FLAG  (2)  =  GTE  SPRINT 


178 


nnnnnonn  nnnonnnnnnnnnnnnrinnnnnnnrinnnnrinnnnnonnnonnrinnnnnrinn 


I  -  THE  NUMBER  OF  THE  CALL  IN  THE  ARRAY  OF  CALL  DATA 

ICCST  1  -  A  TEMPORARY  VALUE  OF  COST  TIMES  100  USED  TC  TRUNCATE 
TENTHS  OF  CENTS 

MILES  -  DISTANCE  (RANGE  CF  DISTANCES)  TO  CALLED  CITY  (CALCULATED 
IN  SUBROUTINE  DIST) 

MIN  -  LENGTH  OF  CALL  IN  MINUTES 

MINXXX  -  SUM  OF  MINUTES 
1ST  DIGIT  -  CARRIER 

1  -  AT&T 

2  -  MCI 

3  -  GTE  SPRINT 

2ND  DIGIT  -  RATE  PERIOD 

1  -  BUSINESS  DAY 

2  -  EVENING 

3  -  NIGHT  AND  WEEKEND 

3RD  DIGIT  -  NETWOR  K/NCN-NETWORK 

1  -  TO  NETWORK  CITY 

2  -  TO  NCN-NETWCRK  CITY 

3  -  TO  ALASKA  OR  HAWAII  NON-NETWORK  CITY  (GTE  SPRINT  ONLY) 
NO  3RD  DIGIT  -  AT&T 

N MIN  -  ADDITIONAL  MINUTES  (TOTAL  MINUTES  LESS  1  MINUTE)  THIS  IS 
NECESSARY  SINCE  AT  ST  AND  SPRINT  CALLS  ARE  BILLED  BY  FIRST 
MINUTE  TIMES  FIRST  MINUTE  RATE  PLUS  ADDITIONAL  MINUTES  TIMES 
ADCIT IONAL  MINUTE  RATE 

NC MCI  -  NUMBER  CF  CALLS  UNABLE  TO  PLACED  VIA  MCI  (TC  ALASKA) 

ROBIN  -  TOTAL  MINUTES  OF  CALLS  UNABLE  TO  EE  PLACED  VIA  MCI 
(TC  ALASKA) 

EEFIOC  -  RATE  EERIOD 

1  =  BUSINESS  DAY 

2  =  EVENING 

3  =  NIGHT  AND  WEEKEND 

RATEXX  -  RATE  FCR  CALL  TO  ACCESS  MCI  EXEC'JNET  CR  SPRINT 
1ST  POSITION  -  RATE  PERIOD 

1  -  BUSINESS  DAY 

2  -  EVENING 

3  -  NIGHT  AND  WEEKEND 

2ND  POSITION  -  FIRST  Cfl  ADDITIONAL  MINUTE  RATE 
NO  VALUE  -  FIRST  MINUTE  RATE 
A  -  ADDITIONAL  MINUTE  BATE 


INTEGER  ACCDE 
I  NT  EG  ER*  2  EAND.FERIOD 
CHARACTER*  13  PlACE 


LOGICAL*  1  FLAG  ll) 

COMMON  /B/KIN(2000) , P E RI CD ( 2000) , PL ACE ( 2000 ) rACODE(2000) 
-NN  X  (2  000)  ,CO ST  12000)  ,  FLAG 
DIMENSION  MIN  3  12 (4) ,fl IN323 (4)  .MIN  333  (U) 

*********  ***  ******************************* 


’  r 

************************ 


********************************************* *************************** 


TBE  FOLLOWING  <IF>  STATEMENT  INITIALIZES  THE  VARIABLES  IF  THE  DATA 
BEING  TRANSFERRED  TO  THIS  SUBROUTINE  IS  FOR  THE  FIRST  CALL  IN 
TBE  SET  OF  DATA 


IF  (I.EQ.  1 )  THEN 

:sumo=c 


SUM  1=CSUM2=CSUH2A=CSUM3=CSUM3A=0. 0 


CS 

MI N1 1 =HIN 1 2  =  EI N 13  =  0 
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HIN21  1  =  MIN221=MIN2  31  =  0 
HI N21 2* HI N222=MIN2  32=0 
H IN3 1 1*MIN321=M  IN  331=0 
MIN312  =  MIN3  22=HIN3  32=0 
NOMCI=0 
SCHIN=0 


CO  1  J=  1,  4 

HIN313  (J)  =  MI K32 3  (J)=HIN333  (J)  =0 


C*** 

C*** 

C 

C 

C 


END  IF 

****************************************************** *************** 
***********************  ********************************************** 


C  AICULATION  OF  ADDITIONAL  MINUTES 


C*** 

C*** 

C*** 

C*** 

C*** 

c 

c 


NS3N=HIN (I)-1 

4  **********************  ********************************************** 
***********************  ********************************************** 
********************************************************************* 
********************************************************************* 
*******  &TST  NTc  COST  CALCULATION  (PROPOSED  RATES)  ************** 


C*** 

C*** 

C 

C 

c 

c 

c 


IE  (PERIOD  (I)  .EC.  1)  DISC*  1  . 

IF  (PERIOD  (I)  . EC. 2) DIS  C  =  . 6 
IE  (PERIOD  (I)  .  EC.  3)  DISC*.  4 

******** ************************************************** *********** 
********************************************************************* 


TEE  FOLLOWING  CALCULATION  APPLIES  IF  THE  CALL  IS 
HIS)  TO  HAWAII. 


(HADE  VIA  ATST 


IE  (ACCDE  (I)  .  EQ.E08)  THEN 


C 

c*** 

c*** 

C*** 

C 


IF  (BAND.EQ.  1)COST1  =  (.  73*(NHIN*.43))* 
IF  (BAND.EQ.  2)  COST  1  =  (.  75*  I  N MIN*. 45  )  * 
IF  (BAND.EQ.  3) COST  1  =  (  . 78+ | NMI N* . 47)  * 


DISC 

DISC 

DISC 


**SUH  OF  MINUTES  IN  EACH  RATE  PERIOD********************************* 
♦FOB  USE  IN  DIRECT  SPRINT  CALCULATION******************** ************ 
* **FCH  NON-  NETWORK  CALLS  TC  HAW  AH***************************  ******** 


(FLAG  12)  )  GC 

TO  1 

DO 

2  J 

=  1.4 

N= 

J*  7 

IF 

(PER 

IOC  (I 

)  -  EQ 

IF 

(PEE 

IOD  (I 

•  EQ 

IF 

(PER 

IOC  (I 

-EQ 

GO 

TO 

10 

1 


AND . MILES. EQ  .  N 
<£.  AND.  MILES.  EQ.  N 
3. AND. MILES.  EQ. N 


MIN  3  1  3 
MIN323 
MIN333 


=  HI N3  1  3 
=  MIN32  3 
=MIN333 


♦  BIN 

♦  MIN 

♦  BIN 


C*** 

C*** 

c 

c 

c 

c 

c*** 

c*** 

c*** 

c 

c 


END  IF 

********************************************************************* 
♦♦*♦*♦*♦**♦♦♦♦♦♦***♦*♦*  **********  ********  ************  **********  ****** 


THE  FOLLOWING  CALCULATION  APPLIES  IF  THE  CALL  IS 
HTS)  TO  ALASKA. 


(BADE  VIA  AT6T 


**SUH  OF  MINUTES  IN  EACH  RATE  PERIOD********************************* 
*  FOR  USE  IN  DIRECT  SPRINT  CALCULATION******************************** 
**4*****Fqr  CALLS  TO  ALASKA****************************************** 


IF  <ACCDE_(I|.  E 


IF  (PERIOD 


J  .  907) TH  EN 
IF  (BILES.  EQ  .  7)  J  =  1 
IF  (MI  LES.  EQ.  8)  J=2 
IF  (MILES.  EQ  . 9  J  =  2 
IF  MILES.  EQ.  ID)  J=3 
IF  (BILES.  EQ.  11)  J  =  4 

IF  (PERIOD  (ij.EQ.  1)  MIN313  (J)=MIN313  (J)  ♦BIN  (I) 
IE  (PERIOD  (I)  .EQ.2)  MIN  32  3  (J)  =MIN323  (J)  +HIN  (lj 
- (!)  .EQ.  3)  MIN 33 3  (J)  =MIN333  (J)  *BIN  (I) 
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ENI  IF 


C*****COST 

c 


CALCULATION*****  ****************** *** ******************  ******* 


■:» 


10 

c 

c 

c 

c 


I?  (HUES.  2  Q.  1 
IE  (MILES. EQ  " 
IF  MILES. EQ 
If  (MILES.  EC-  « 
If (MILES. EQ. 5 
IF  (MILES.  EC- 6 
If  (MILES.  EQ. 7 
IF  (MILES.  EC-  8 
If  (MILES.  EQ.  9 
If (MILES. EQ.  1 
IF  (MILES.  EQ.  1 
CONTINUE 


CCST 1  = 
CCST 1= 
CCST  1= 
CCST  1  = 
CCST  1= 
CCST  1  = 
COST  1  = 
CCST  1  = 
CCST  1  = 


NMIN*.  16 
N  KIN* . 2  2 
NMIN*. 28 
NMIN*. 32 
NMIN*. 34 
NMIN*. 35 
NMIN*. 35 
NMIN*. 38 
NMIN*. 43 


)  COST  1 =  (.75* (NMIN*. 4 


1  )C0ST1  =  (.7  8+  (NMIN*. 47}  j  *DISC 


♦DISC 

♦DISC 

♦DISC 

♦DISC 

♦  DISC 
♦DISC 
♦DISC 

*  DISC 
♦DISC 

♦DISC 


TEE  FOLLOW ING 
CALCULATED  FOB 


TWO  STATEMENTS  TRUNCATE  TENTHS  CF  CENTS  OF  COST 
ATET  MTS  (PROPOSED  RATES) 

) 


ICCS11=IFIX(  (CCST1+.  0  001)  *100. 

CCST1=ICOSI1/1CC. 

C*** ***************  ********  ********************************************** 
C*****SUM  Of  ORIGINAL  COSTS  OF  CALLS************************************* 
C 

CSUMO=CSUMO+COST  (I) 

C**** *************  *********  4********************************************* 
C*** *********************************************************  4*** ******** 

C*****S0M  OF  COSTS  OF  CALLS  WITH  FROPOSED  ATET  MTS  RATES***************** 
C 

CSOM1=CSUH1+COST1 

C *********** ****** ******** ************************************  *********** 

£**** *************  *********  4********************************************* 

C*****SUM  OF  MINUTES  IN  EACH  RATE  PERIOD********************************* 


IF  (PERIOD 
IF  (FEEIOD 
IF  (FEBIOD 


EQ 
E  ' 
E 


5:1 


MIN  1 1  =  MIN  11+MIN  (I) 
MIN12=EIN12+MIN(I 
MIN  13=MIN 13  +  MIN  I 


C***4* *4 4*4  ********************************************  4*4*** 4*** ******** 

C*****44 ******* *4* *********  **********  ************************  ************ 
C**** *************  *********  **********************************  ****  *****  *** 
C** **************************************************************  ******** 
c**********  NCI  SXECUNET  COST  CALCULATION  **************************** 

C 

C 

C*** *  ***********  ****4******  **************************************  ******** 
C************* ********** ***************************4**44***************** 

c**********  TO  A  NETWORK  CITY  ***************************************** 

C 

C***  *******  ***** ****  4  ******  **********************  ********  **************** 

C*****COST  CALCULATICN  FOR  DAY  RATE  PERIOD  CALL********** 4*** ************ 
C 

IF  (FLAGf  1)  )THEN 

IF  (PERIOD  (I). EQ.  1)  THEN 

- MILES.  EQ.  1)  COST  2-.  15  36  *KIN 

-  --  CCST2  =  .2100*MIN( 

COST2=.2700*MINi 
C0ST2=.3280*MIN 
CCST2=. 3424*MIN 
MILES.EQ.6)  COST2  =  .  36  32*MIN  i 
MILES . EQ. 7)  CCST2=.  3744 *M IN | 

-  '-.8)  COST2=.  3840*tHN  i 

.9(COSI2  =  .  4320*MIN  i 
. 10) COST2=.4320*MIN 
)  COST2=.4320*MIN 


IF 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

IF 

IF 


'MILES  .  EQ. 2 
MILES. EQ.  3 
MILES. EQ. 4 
MILES  .EQ. 5 


MILES.E 
MILES. E 
MILES  .E 
[HILES.EQ.  11 

C*****  **************************************'*****************  ************ 

C  SUM  OF  M IN  21 1  FOR  USE  IN  SUBROUTINE  CALC2 

C 


I;! 
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c 

c 

c 

c 

c 


c*** 

c*** 

c 


MIN211  =  MIN211*MIN  (I) 

COST  FLOS  COST  CF  CALL  TO  ACCESS 

THE  ( I FI  X ... )  ECRTION  OF  THIS  STATEMENT  TRUNCATES 
CF  COST  FOR  CALL  TO  ACCESS 


TENTHS  OF  CENTS 


COST  2A  =  CCST2*  (I  FIX  ( (R ATE1*  (NMIN*R  ATE  1  A)  +.  0 00 1 )  *  1 0  0. )  /  10 0. ) 

GO  TO  20 
ENC  IF 

*4444*** ***************  **************** ******  ****** ************ ****** 

♦♦COST  CALCULATION  FOR  EVENING  RATE  PERIOD  CALL*** ♦♦♦♦♦♦*♦♦♦*♦* ♦*♦*** 

IF  (PER  IOD  (I)  .  EQ .  2)  THEN 

lp - -- - 

IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 


C*** 

C 

C 

C 

c 

c 

c 

c 


c*** 

c*** 

c 


MILES. EQ. 4)  COST 2= .  15  36 *MIN  I 
MILES. EQ. 5  COST2=. 16 14*MIN  (I 
MILES. EQ. 6 i C CST 2= .  1728*MIN  (I 
M IL ES . EQ. 7 i C OST 2s.  1774*MIN  I 
MILES. EQ. 8  CCST2=. 1816*MIN  (I 
MILSS.EQ. 9i  CCST2=.  2029 *MIN  (I 
_  MILES. EQ.  10)  COST2=.2029*MIN  (I) 

IF (MILES . E Q. 11)  COST2  =  .2  029*MIN (I 

*44*4*4  *********  ****** ***************** **************4***4*********** 

SUM  OF  MIN221  ECR  OSE  IN  SUBROUTINE  CALC2 
MIN221  =  MIK22H-MIN  (I) 

CCST  ELUS  COST  CF  CALI  TC  ACCESS 

TEE  ( IFIX . . . )  ECRTION  OF  IHIS  STATEMENT  TRUNCATES  TENTHS  OF  CENTS 
CF  CCST  FOE  C AIL  TO  ACCESS 

COST2A  =  CCST2*  (IFIX  (  (RATE2*  ( NMIN*R  ATE2  A)  ♦  .0C01)*10C.)/100.) 

GO  TO  20 
END  IF 

*4444*4* ******************************* **************************** ** 

* *CO ST  CALCULATION  FOR  NIGHT  AND  WEEKEND  PATE  PERIOD  CALL************ 


IF  (PER  IOD  ^1 )  .  EQ 


IF  (MILES.  EQ 
IF (MILES. EQ 
MILES. EQ. 3 
MILES. EQ. 4 
MILES. EQ. 5 
MILES.  £0.6 
IF  (MILES .EQ. 7 
IF  (MILES  .EQ. 8 
IF  (MILES. EQ. 9 
IF  (MILES  .EQ.  1 


IF 

IF 

IF 

IF 


.3)  THEN 

1)  COST2=.0614*MIN 

2)  CCST2=.0840*MINi 
"  C OSI2= .  1080*MIN  i 

COST  2  = . 1194*MIN  i 
CCST2=.1255*MINi 
COST  2=.  1344*MIN 
C  CST2= .  1379*HIN 
C  OST  2= . 1412*MIN 
COSI2*.  1579*MIN  i 
COST2=. 1579*MIt 


C*** 

C 

C 

C 

c 

c 

c 

c 


c+** 

c*** 

c*** 

c 

c*** 


************** 

SUM  OF  M IN  23 1 


IF  ( H  ILES  .  EQ.  11)  COST2  =  .157  9*MIN  (I) 

•  -  **444* . 


FOR 


************************************************* 

USE  IN  SUBROUTINE  CALC2 


MIN231  =  N2N23UMIN(I) 

CCST  PLUS  COST  CF  CALL  TO  ACCESS 

THE  (IFIX...)  ECRTION  OF  THIS  STATEMENT  TRUNCATES  TENTHS  OF  CENTS 
CF  COST  FOR  C  A  IL  TO  ACCESS 

COST2A  =  CCST2+(IFIX  ( (R  ATE3+  ( NMI N*R ATE 3  A)  ♦  . 0 C0 1 )  *  1  00.)  / 100. ) 

GO  TC  20 
ENC  IF 
ENC  IF 

**4  4  4**4*********************************  **** *4 *4* *4* **** 4 *** 4  *  ****** 
*v******«**t4*«*44***»* * *************************** ** *** *******  ****** 
*******  xo  A  NON-NETWORK  CITY  ************************************ 

4  4  44  4******************  **********************************4*********** 
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1 


c*****C0ST  CALCULATION  FOR  DAI  RATE  PERIOD  CALL************************* 
C 
C 
C 

c 

C 


SINCE  MCI  COES  NOT  OFFER  SERVICE  TO  ALASKA,  THE  FCLICWIFG  <IF> 
STATEMENT  SUMS  THE  NUMBER  AND  TOTAL  MINUTES  OF  CALLS  UNABLE  TO 
EE  COMPLETED  TC  ALASKA  FOR  OUTPUT 


1  F  (ACODE  ( I)  .  EQ .  907 )  THEN 
NOMCI=NOCCI  +  1 
NO  MI  N=  NOBIS*  MIN  (I) 
COST 2=0 .  C 
COST2A=0. 0 
GO  TO  20 
END  IF 

IF  (PER  IOD  (I)  -EQ.  1)  THEN 
IF  (MILES. EO.  1)  CCST2= 
MILES. EQ.  2}COST2  = 
MILES. EQ. 3 
MILES. EQ. 4 
MILES. EQ.  5 
MILES. EQ. 6 
MILES  .  EQ.  7 
NILES. EQ. 8) 

MILES  .EQ. 9 


C**** 

C 

c 

c 

c 

c 

c 

c 


c**** 

c**** 

c 


IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 

**44********* 


1536*MIN 
21 00*MIN 
CCST2=.2700*MIN 
CCST2=.3600*MIN 
C  0  ST  2  = . 3800*MIN 
CCST2=.4100*MIN 
COST2=.4200*MIN 
CCST  2= . 43 00*MIN 
CCST2=.4800*MIN 
MILES. EQ.  10)  COST2  =  .4800*MIt( 
MILES. EQ. 11)  COST2  =  .4800*MIN 

♦  4444  . 


4  44  4  444  4  4 4444444  4 4 44  44  444  4  4  4444  4  44  44 4  4  44444  44 44  4  44 


SUM  OF  MIN212  FCH  USE  IN  SUBROUTINE  CALC2 
MIN212  =  MIK212*MIN(I) 

('(•cr  rr n rn<5T  pf  tat  t  tt  appf'P'P 

TEE  ( IFIX . . . )  ECBTION  OF  THIS  STATEMENT  TRUNCATES  TENTHS  OF  CENTS 
CF  CCST  FOR  C A II  TO  ACCESS 

CO  ST  2A=CCST2*  (I  FIX  ( (R  AT  El  ♦  (  NMIN*R  ATE  1  A)  ♦  .  0  C  0 1 )  *  1  0  0  . )  /  10  0  .) 

GO  TO  20 
EN C  IF 

444444 444  44  44  444  44  4  44  4  444 444 4  4 44  4 4 ♦♦♦ 4 44 ♦♦♦ 4 4 4  4 4  4 *  44 *♦♦♦ * 44  4 4 4 4  44 * 44 

♦COST  CALCUIATI C  K  FOR  EVENING  RATE  PERIOC  CALL********************** 


C**** 

C 

C 

C 

C 

C 

c 

C 


c**** 

C***4 

c 


IF  (PERIOD  (I). EQ. 2)  THEN 

IF  (MILES  .EQ.  1)  C0ST2=.0922*MIN 
[MILES . EQ. 2  CCST2=. 1260*MIN 
MILES.EQ.3)COST2=.  16  20*MIN 
MILES. EQ. 4  COST2=.2160*MIN 
MILES. EQ. 5)  CCST 2=. 22 80* MIN 
MILES. EQ. 6  COST2  =  .2460*MIN 
MILES. EQ. 7  CCST2=.2520*MIN 
[MILES. EQ. 8)  CCST2=.  2580*MIN 
MILES. €Q. 9  C0ST2  =  .2880*MIN 
MILES. EQ. 10) COS T2=. 2 880* MIN (I) 
IFJMILES  .EQ. 11  COST2  =  .2880*MIN  (I 

-  -  1*444444444444444444444  44  4  4*4 


4444444444444 


44444444444444444*444444444 


SUM  OF  M IN 222  FOR  USE  IN  SUBROUTINE  CALC2 
MIN 2 22=M IN222+M IN  (I) 
cn  ct  ct  it  c  pnFT  of  rsi  T  tp 

THE  (IFIX...)  FCRTION  OF  THIS  STATEMENT  TRUNCATES  TENTHS  OF  CENTS 
CE  CCST  FOR  CALL  TO  ACCESS 

COST  2A  =  CCST 2*  (I  FIX  ( (RATE 2*  ( NMIN* R ATE2 A)  ♦  . 000 1 )  *  1  00.)  /  100 .) 

GO  TO  20 
END  IF 

« *4*44 4***44444 *4*4444 44* *44444444***444 44*4 *4 4444 44 4444 4*44 44444444 

♦COST  CALCULATION  FOR  NIGHT  AND  WEEKEND  RATE  PERIOD  CALL************ 

IF  (PER  IOD  (I)  . EQ .  3)  THEN 

IF  ( MILES. EQ. 1 ) C  CST  2= . 06 14*HIN (I) 
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IF  1 

[MILES. EC 

3.  2l 

COST2=. 0840*MIN 1 

IF  I 

MILES. EC 

.3 

CCST2=. 1080*MIN 

x 

IF  ( 

MILES. EC 

•  4 

COST2=. 1440*MIN 

i 

IF  j 

MILES. EC 

J.  5 

CCST2*. 1520 *M IN ( 

i 

IF  i 

MILES .E( 

3.6) 

C  OST  2= .  16  40*MIN ( 

r 

IF  ( 

MILES. EC 

).7 

COST2  =  .  16  80*MIN 

i 

IF  1 

MILES. EC 

J.8 

C  CST  2= .  1720*MIN 

r 

!F  ( 

MILES. EC 

).  9) 

COST2=. 1920*MIN 

1 

IF  I 

MILES  .EC 

3.  1C 

))  COST2  =  .1920*MIN 

i  (i 

IF  1 

MILES. EC 

3.  11 

1)  COST2=.  1920*MIN  I 

c**** ********** 

<******** 

***** ***************** 

c 

c 

c 

c 

c 

c 

c 


20 

C*** 

c 

c 

c 

c 

c 

c 

c 

c*** 

c*** 

C*** 

c*** 

c*** 

c 

c 

c 

c 

c 

C*** 

C*** 

C*** 

c 


SUE  CF  MIN232  FCR  OSE  IN  SUBROUTINE  CALC2 
MIN232  =  MIN232+MIN  (1) 

CCS!  ELUS  COST  CF  CALI  TC  ACCESS 

TEF  ( I FIX ... )  FCRTION  OF  THIS  STATEMENT  TRUNCATES  TENTHS  OF  CENTS 
CF  COST  FOR  C A II  TO  ACCESS 

COST2A=CCST2*  (I  EIX  ( (RATE3*  (NHIN*RATE3  A)  ♦  .OC01)*100.),/100.) 

GO  TO  20 
ENC  IF 
CONTINUE 

********************************************************************* 

SUB  OF  COSTS  OF  CALLS  VIA  MCI  EXECUNET 

CSUM2=CSUM2+C0SI2 

SUB  CF  COSTS  OF  CALLS  PLUS  ACCESS  COSTS 
CSUM2A=CSUM2A*CCST2A 

***********************  ********************************************** 
********************************************************************* 
********************************************************************* 
********************************************************************* 
*******  SPRINT  CCST  CA  LCU I ATION  ********************************** 

THIS  CALCULATION  ASSUMES  THE  LOWEST  TARIFF  RATE  (OVER  J200  TOTAL 
ICNG  EISTANCE  EILL).  THIS  IS  A  VALID  ASSUMFTICN  FOB  NEARLT 
ALL  MILITARY  INSTALLATIONS. 

********************************************************************* 
********************************************************************* 
♦  ♦COST  CALCULATION  FOR  E AY  RATE  PERIOD  ckLL*  **********************  *** 


C 

C 

c 

C 

c 

c*** 

c 

c 


IF  (PERIOD  (I) 
IF  (MILES. 
IF  (MILES. 
IF  (MILES. 
IF  (MILES. 
IF  (MILES. 
IF  (MILES. 
IF  (MILES. 
IF  (MILES. 
IF  (MILES. 
IF  (MILES. 
IF  (MILES. 


EC.  1)  THEN 


EQ.  1 
EQ.  2 
EQ.  3 
EQ.4 
EQ.F 
EQ.6 
EQ.7, 

,Q1 

11 


12: 

EQ. 

EQ. 


COST  3=  ( 
COST  3=  ( 
COST  3= ( 
COST  3  = 
COST  3  = 
COST  3= 
COST  3  = 
COST  3- 
COST  3=  , 
')  COS  T3  = 
j  COST 3= 


.2024  + 
.2668* 
.3312* 
.4048* 
.4232+ 
.44  16* 
.4784* 
.4876* 
.5612*. 
(.  5796* 
.  5980* 


NHIN*. 
NMIN*. 
NMIN* . 
NMIN*. 
NMIN*. 
NMIN*. 
NMIN*. 
NMIN*. 
NMIN*. 
(NMIN* 
(NMIN* 


1426 
1987 
25  39 
3091 
3238 
3395 
3514 
36  06 
4085 
.426 
.4453 


CCST  FLUS  COST  CF  CALI  TC  ACCESS 

TEE  ( IFIX . . . )  PORTION  OF  THIS  STATEMENT  TRUNCATES  TENTHS  OF  CENTS 
CF  COST  FOR  CA II  TO  ACCESS 

CO  ST  3  A  =  C  C  ST  3  +  (I  FIX  (  (R  AT  El  ♦  ( NMIN*R  ATE  1  A)  ♦  .  0  CC 1 )  *  1  0 C . )  /  10 0 . ) 

***********************  ******************************4***4*********** 

SUM  OF  MIN311  FOR  USE  IN  SUBROUTINE  CALC2 
IF  (FLAG  (2))  THEN 
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C*** 

c 
c 
c 

C*** 

c 

c 


MIN  3  1  1=MIN31  1  +  MIN  (I) 

GC  TO  30 
END  IF 

******************* ****  ******************  4*************************** 

IF  CALL  IS  TO  ALASKA  OR  HAWAII  (NON- NET  NOR K)  MINUTES  HAVE 
ALREADY  BEEN  SUMMED  AT  BEGINNING  OF  PROGRAM 

IF  (ACODE(I)  .EQ.  808  .OR.  ACODE  (I)  .EQ. 907)  60  TO  30 

*****************************************  ***  ************************* 

SUM  CF  MIN312  FOR  USE  IN  SUBROUTINE  CALC2 


C 

C*** 
C *** 

c*** 

c 


MI N31 2*  MI N3  12+MIN (I) 

GO  TO  3  0 
END  IF 

********************************************************************* 

********************************************************************* 

* *CCST  CALCULATION  FOR  EVENING  RATE  PERIOD  CALL********************** 


EC. 2)  THEN 


C 

c 

c 

c 

c 

c*** 

c 

c 


c*** 

c 

c 

c 

c*** 

c 

c 


c 

c*** 

c*** 

c*** 

c 


IF  (PERIOD  (I) 

IF  (MILES. 

IF  (MILES. 

IF  (MILES. 

IF  MILES. 

IF  (MILES. 

IF  (MILES. 

IF  MILES _ _  _ 

IF  (MILES.  EQ.Ej  C03T3  = 
IF  KILLS.  E  * .  9)  COST  3=  . 
IF  (MILES.  EO  .  10)  COS  1 3  = 
IF  (MILES. 


,  EQ.1 
EQ  .  2 
,  EQ .3 
,  EQ.4 
EQ  .  5 
,  EQ.6 
EQ  .  7 


COST  3=  ( 
COST  3=  ( 
COST  3  = 
COST  3  = 
COST  3  = 
COST  3  = 
COST  3  = 


i  v 

EQ  .  Ilj  COST3  = 


.  1  170  + 
.1530+ 

.  1  800  + 
.2430  + 
.2610  + 
.2790+ 
.2880  + 
.2970  + 
.RISfU  .  .. 
(.  3240+  ( 
(.  3420+  ( 


NMIN*. 

NMIN*. 

NMIN*. 

NMIN*. 

NMIN*. 

NMIN*. 

NMIN*. 

NMIN*. 

MMJM* _ 

NMIN* 

NMIN* 


0830)  , 
1134 
1341 
1798 

19  35 
2016 

20  97 
2151 
2333, 
.2  524 
.2619 


CC  ST  PLUS  COST  CF  CALL  TC  ACCESS 

!tl  (IFIX...)  ECRTION  OF  THIS  STATEMENT  TRUNCATES  TENTHS  OF  CENTS 
CF  CC  ST  FOE  CALI  TO  ACCESS 

**4*4*****************(*  ***ii*****  *|  ******  *****l*******U*  *********** 

SUM  OF  MIN32  1  FCR  USE  IN  SUBROUTINE  CALC2 


** 


IT  ( 


r  LAO (2)) THEN 

mtm  ■»  _  =  i+hth 

30 


<T) 


GC  TO 

4444444 4444 *£*** 4******  *** ***************  ****************  ************ 

IF  CALL  IS  TO  ALASKA  OR  HAWAII  (NON- NET  WORK )  MINUTES  HAVE 
ALREADY  BEEN  SUMMED  AT  BEGINNING  OF  PROGRAM 

*44lJ*****i*l**^**** i* S;*****i*l; 12  ******* ************ ************ 

SUM  CF  MIN322  ECR  USE  IN  SUBROUTINE  CALC2 

MI N322= MI N3  22+MIN (I) 

GO  TO  3  0 
END  IF 

**CCoI*CALCU  LATICN*!^  *  NI 0  HT  *  AN  D^WSEiTEN  PIRATE  PE.nIOD*CALL  ******  ****** 


IF  (PERIOD  (I)  .  EQ. 3)  THEN 


IF  MILES.  EC 
IF  (MILES.  E( 
IF  (MILES.  E( 


Q.  1 

COST  3  = 

.0528+ ( 

Q  .  2 

COST  3  = 

.0704+ 

Q.3 

COST  3- 

.1232+1 

Q.4 

COST  3  = 

.1584+ 

o  c 

COST  3- i 

.  1672+1 

Q.6 

COST  3  = 

.1760+ 

NMIN*.  0527) 
NMIN*. 0703) 
NMIN*. 0950 
NMIN*. 1143 
NMIN*. 1267, 
NMIN*. 1346 
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c 
c 
c 
c 
c 

c 
c 


£***** 

c 

c 

c 

c***** 

c 
c 


c 

30 

£****« 

c 
c 

c 
c 
c 


SEJECT 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


IF  (BILES.  E$.e  COST  3=  ( .  1  9 36*  ( NMIN*  .  1 3 90) 

IF  (MILES.  EQ.9I  COST  3=  ( .  2  1 1 2  +  ( NMIN*  .  1 5  21 1 
IF  MILES.  EQ.  10)  C0ST3=  (.  2200+  (NMIN* .  16U5 
IF  (MILES.  EQ.  11)  C0ST3=  (.  2288+  (NMIN*.  1707 

CCS!  FLUS  COST  CF  CALL  TO  ACCESS 

THE  (IFI X . . . )  FCKTION  OF  THIS  STATEMENT  TRUNCATES  TENTHS  OF  CENTS 
CF  COST  FOE  CALL  TO  ACCESS 

COST  3A  =  CCST3+  (I  FIX  ( (RATE3+  (NMIN*R  ATE  3  A)  +  .OC01)*100.)/100.) 

* ************* *******  ********************************************** 

SUM  OF  MIN331  FOR  USE  IN  SUBROUTINE  CALC2 

IF (FLAG  (2))  THEN 

MIN33 1  =  MIN33 1+MIN  (I) 

GO  TO  30 
END  IF 

******************************************************************* 

IF  CALL  IS  TO  ALASKA  CR  HAWAII  (NON-NETWORK)  MINUTES  HAVE 
ALREADY  BEEN  SUHMED  AT  BEGINNING  OF  PROGRAM 

IF(ACODE(I)  . EQ. 808  .OR  .  ACODE  (I)  .  EQ  .  907)  GO  TO  30 

*********************  ********************************************** 

SUM  OF  MIN332  FOR  USE  IN  SUBROUTINE  CALC2 

MIN332=MIN322  +  MIN  ( I) 

GO  TO  30 
END  IF 

CONTINUE 

******************************************************************* 

SUM  OF  COSTS  OF  CALLS  VIA  SPRINT 

CSUM3=CSUM3+COST3 

SUB  CF  COSTS  OF  CALLS  FLUS  ACCESS  COSTS 

CSUM3 A=CSUM3A+CCST3A 

EETURN 

ENE 


SUEROUTINE  LINES(MINII) 

*************************** 


**************************************** 


THIS  SUBROUTINE  CALCULATES  ERLANGS  OF  CALLS  DURING  THE 
EUSY  HOUR  AND  OUTPUTS  NUMBERS  OF  LINES  AND  GRACES  OF  SERVICE 
(CALCULATED  USIRG  THE  ERLANG  B  EQUATION  fS  EE  SMITH,  SYDNEY  F.  , 
TELEPHONY  AND  TELEGRAPHY.  OXFORD  UNIVERSITY  FRESS.  E  18C.  1978.)) 
FOE  USE  IN  DETERMINING  HCW  MANY  WATS  OR  ACCESS  LINES  TO  USE 
IN  CALCULATING  THE  COSTS  OF  AT&T  WATS,  MCI  WATS,  AND  DIRECT 
SPRINT. 

NOTE:  THIS  SUEROUTINE  ASSUMES  AN  AVERAGE  OF  22  BUSINESS  DAYS  IN 

A  EC  NTH  AND  AP EFO XI M AT  EL  I  17  PERCENT  OF  ALL  CALLS  MACE  DURING  THE 
BUSINESS  DAY  (6  HOURS)  CCCUR  DURING  THE  BUSY  HCOR. 

THE  ERLANG  B  EQUATION  IS: 


ERL 


N 


/  N! 


N 


B  =  - 

1  ♦  ERL  +  ERL  /  2!  +  ...  ♦  ERL  /  N! 

******************************************************************* 
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c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


V ARIAELE  DEFINITIONS 


10 

20 

100 


E  -  BLOCKAGE  (GRADE  OF  SERVICE)  -  PERCENTAGE  OE  CAL1S  NOT  COMPLETED 


ERL  -  ERLANGS  CE  TRAFFIC  DURING  THE  BUSY  HOUR 


FACTOR  -  A  FUNCTION  WHICH  CALCULATES  THE  FACTORIAL  CF  THE  ARGUMENT 
MIN  1 1  -  TOTAL  MINUTES  OF  CALLING  DURING  THE  DAY  RATE  PERIOD 


N  -  NUMBER  OF  NATS  OR  ACCESS  LINES 


A  TEMP CR ARY  VARIABLE  USED  IN  THE  B  CALCULATICN  FOR  SUMMING  THE 


SERIES  IN  THE  DENOMINATOR  OF  THE  ERLANG  B  EQUATION 


RE  AL*  8  FACTOR 
ERI=  (  (MINI  1/60. )/22 
WRITE  11 ,  100) ERL 
WRITE  (13, 1 01 5  ERL 


)  *.  17 


CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
X  =  0. 
DO  10 


ASK 

ASK 

ASK 

ASK 

ASK 

ASK 


• HOUR  THE  FOLLOWING 

•  GIVE  THE  FOLLOWING 

•  (EXAMPLE:  GRADE  OF 


'  5  OUT  OF  100 
•COMPLETED.) 


NUMBERS  OF  LINES  WILL 
GRADES  OF  SERVICE. 
SERVICE  =  0.050  MEANS 


ATTEMPTED  CALLS  ARE  NOT 


N=  1 , 


101 

102 


i  v—  i  99  9 

X  =  X+(ERL*^N/FACTOR  (N)  ) 

E-  (ERL**N/ FACTOR  (N)  )  /  (UX) 

IF  (B  . GT.  .  3)  GO  TC  10 
IF  IB. LT.  .001)  GO  TO  20 
WRITE  <11,102  N  ,E 
WRITE  (13, 102)  N  ,  E 
CONTINUE 
CONTINUE 

FORMAT (///IX, ’ EASED  ON  ',F5.2,'  ERLANGS  DURING  THE  BUSY 
-OLIOWING*  ,/1X.  ‘NUMBER  OF  LINES  WILL  GIVE  THE  FOLLOWING 
-ERVICE.'./IX,*  (EXAMPLE:  GRADE  OF  SERVICE  =  0.050  MEANS 

-o* /ix,’ attempted  calls  are  not  completed.)*//) 

FORMAT (//1 X, • B  ASED  ON  ',F5.2,'  ERLANGS  DURING  THE  BUSY'. 
FORMAT(1X, *  NUM  EER  OF  LINES  *  ' , 13 , 3X , • G RADE  OF  SERVICE  =  ',F5.3) 
RETURN 
END 

FUNCTION  FACTOF(I) 

****** 


HOUR  THE  F 
GRADES  OF  S 
5  OUT  OF  10 


) 


C*** *******  ******* 

C 

C  THIS  FUNCTION 


***************************************1 


************ 

CACULATES  FACTORIALS  FOR  USE  IN  SUBROUTINE  LIt.ES 


10 


RE AI* 8  FACTOR 
E ACTOR*1. 

DO  10  N= 1 , I 

F  ACTOR=  FACTOR*  (N) 

CONTINUE 
RETURN 
END 

$  EJ ECT 

SUEROCTINE  CALC  2  ( Nil N ES . FSTEPC, RST EP P. R EGIO N. MIN  1  1.HIN1 
-CSUN1  A,CSUM1B , MIN21 1, MIN 221, MIN  23 1  ,MIN2 12 , H IN 222 , HI N23 2 
-MIN3 1  1.MIN321 , MIN331 , MIN3 1 2 , MIN322 , M IN3 32,  M IN 3  1 3 , MIN32 3 
-CSUM3E) 

C ********************************************  **************** 


2, MINI  3, 
,  CSU  M2 E, 
,MIN  33  3, 


************ 


C 

C  THIS  SUBROUTINE  CALCULATES  THE  COST  OF  ALL  CALLS  IF  THEY  WERE  MADE 

C  VIA  ATST  WATS  (CURRENT  AND  PROPOSED  TARIFF  RATES)  ,  MCI  WATS,  AND 

C  DIRECT  SPRINT  (EASED  ON  THE  AVERAGE  TIME  PER  ACCESS  LINE  PER  RATE 

C  PERIOD). 

C 
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RATES  USED  IN  THIS  SUBROUTINE  ARE  FROM  THE  FOLLOWING  TARIFFS: 

AT6T  8 AT 5  (CURRENT  RATES) 

AMERICAN  TELEPHONE  AND  TELEGRAPH  CO.  TARIFF  FCC  NO.  259, 

PP  13-14.  1,  1  JAN  1984. 

AI6T  KATS  (PfiOICSED  RATES) 

ATCT  COMMUNICATIONS  TARIFF  FCC  NO.  2,  FP  74-75,  ISSUED 
3  OCT  1983,  EFFECTIVE  DATE  POSTPONED  INDEFINITELY. 

MCI  8 ATS 

MCI  TELECOMMUNICATIONS  CORPORATION  TARIFF  FCC  NO.1,  PP  19.6- 
19.7,  1  APR  1983. 

DIRECT  SPRINT 

GTE  SPRINT  COMMUNICATIONS  CORPORATION  TARIFF  FCC  NO.  10,  PP  42- 
49,  5  JAN  1984. 


***♦♦*’****♦****+****«****•****♦**>»*****************'********************** 

METHCDS  OF  APFIYING  THE  TARIFFS  ARE  DESCRIBED  EELCW. 

ATCT  RATS  HEASUFES  THE  DURATION  OF  A  CALL  IN  ONE  SECOND  INCREMENTS, 
MCI  HATS  USES  THIRTY  SECOND  INCREMENTS,  AND  DIRECT  SPRINT  USES  SIX 
SECOND  INCREMENTS.  AIL  THREE  OF  THESE  SERVICES  HAVE  A  ONE  MINUTE 
MINIMUM  AVERAGE  TIME  REQUIREMENT.  ALSO,  ALL  THREE  HAVE  THE  SAME 
POINTS  A I  WHICH  THE  RATES  TAPER:  15,  40.  AND  80  HOURS  (OR  EQUIV¬ 
ALENT  MINUTES).  COSTS  ARE  CALCULATED  BASED  CD  AVERAGE  USE  PER  LINE 
PER  RATE  PERIOD.  IN  CTREE  WORDS,  THE  TOTAL  USAGE  IN  EACH  RATE 
PERIOD  FOR  ALL  LINES  (HATS  LINES  OR  DALS)  IS  DIVIDED  BY  THE  NUMBER 
CF  LINES  TO  OBTAIN  AN  AVERAGE  USE  PER  LINE  FER  RATE  PERIOD. 

(ATCT  BATS  ROUNDS  THIS  AVERAGE  TO  THE  NEAREST  TENTH  OF  AN  HOUR.) 

MCI  BATS  AND  DIRECT  SPRINT  ALSO  CALCULATE  THE  AVERAGE  FOR  CALLS  TO 
NETBCFK  AND  NON-NETWORK  CITIES.  THE  AVERAGE  USE  PEE  LINE  PER  RATE 
PEFIOD  AND  THE  FES  LINE  MONTHLY  RECURRING  CHAFGES  ARE  USED  TO 
CALCULATE  THE  CCST  PER  LINE.  THE  COST  PER  LINE  IS  MULTIPLIED  BY 
TEE  TOTAL  NUMBER  OF  LINES  TO  OBTAIN  THE  TOTAL  COST. 

*****************  *********  ********************************************** 

THE  RESULTS  OF  IHESE  CALCULATIONS  HILL  EE  LARGER  THAN  ACTUAL  FOR 
THE  SERVICES  THAT  APE  EIILED  IN  LESS  THAN  ONE  MINUTE  INCREMENTS, 
j IN  CTHER  WORDS,  COSTS  FOR  THE  CALLS  WOULD  BE  IESS  THAN  THESE 
CALCULATIONS  WCOLD  INDICATE.) 

IF  EXACT  LENGTH  OF  CALL  DATA  IS  AVAILABLE  THIS  SUEROUTINE  WILL 
NEED  TO  BE  CHANGED  SINCE  ATS  T  WATS  BILLS  CALLS  IN  ONE  SECOND 
INCREMENTS,  DIRECT  SPRINT  E ILLS  CALLS  IN  SIX  SECOND  INCREMENTS, 

ANE  MCI  WATS  BILLS  CALLS  IN  THIRXY  SECOND  INCREMENTS. 

►****♦*♦♦** *************** ******************************  **************** 

V  A  FI  A  EL  E  D5FINITICNS 
C  v  Y  -  n  ^  C'TT 

1  ST  digit'-  carries 

1  -  ATS  T 

2  -  MCI 

3  -  GTE  SPRINT 

2ND  DIGIT  -  FATE  P  SRICD 

1  -  EUSINESS  DAY 

2  -  EVENING 

3  -  NIGHI  AND  WEEKEND 

3RD  DIGIT  -  KETWOR  K/NCN- NETWORK 


1 


1  -  TO  WETWOPX  tity 

2  -  ^0  »Jf  S-NFT» CRK 

3  -  TO  ALASKA  OR  HAWAII  NOS-  NETWORK  CITY  (GTE  SPRINT  ONLY) 
NO  3RD  DIGIT  -  ATS  T  WATS  (CURRENT  RATES) 

A  -  ATST  WATS  (FEOEOSEQ  RATES) 


CMFC1A  -  MONTHLY  RECURRING  CHARGES  FOR  ATST  WATS  (CURRENT  RATES) 

CMFC1E  -  MONTH  I Y  RECURRING  CHARGES  FOR  ATST  WATS  (PPOFOSED  RATES) 

CMFC2E  -  MONT  HI Y  RECURRING  CHARGES  FOR  MCI  WATS 

CMFC3E  -  MONTHLY  RECURRING  CHARGES  FOR  DIRECT  SPRINT 

CSUtllA  -  SUM  OF  COSTS  OF  CALLS  MADE  VTA  ATST  WATS  (CURRENT  RATES) 

CSCM1E  -  SUM  CF  COSTS  OF  CALLS  MADE  VIA  ATST  WATS  (PROPOSED  RATES) 

CSUM2E  -  SUM  OF  COSTS  OF  CALLS  MADE  VIA  MCI  WATS 

CSUM3B  -  SUM  OF  COSTS  OF  CALLS  MADE  VIA  DIRECT  SPRINT 

HE  1 1  -  AVERAGE  TIME  (IN  HOURS)  PER  ACCESS  LINE  FCF  LAY  RATE 
-rrroD  ^  A  L  L 

HP  1 2  -  AVERAGE^TIME  riN  HOURS)  PER  ACCESS  LINE  FCF  EVENING  FATE 
PERIOD  CALLS 

HR  13  -  AVERAGE  TIME  (IN  HOURS)  PER  ACCESS  LINE  PCB  NIGHT  AND 
WEEKEND  FATE  PEFICD  CALLS 

MXXX  -  AVERAGE  TIME  (IN  MINUTES)  PER  ACCESS  LINE 
1ST  DIGIT  -  CARRIER 

2  -  MCI 

3  -  GTE  SPRINT 

2ND  DIGIT  -  RATE  PERIOD 

1  -  BUSINESS  DAY 

2  -  EVENING 

3  -  NIGHT  AND  WEEKEND 

3RD  DIGIT  -  NETWORK/NCN-NETWORK 

1  -  TO  NETWORK  CITY 

2  -  TO  NCN-NETWCRK  CITY 

3  -  TO  ALASKA  OR  HAWAII  NON-NETWORK  CITY  (GTE  SPRINT  CNLY) 

MINXXX  -  SUM  OF  MINUTES 
1ST  DIGIT  -  CARRIER 

1  -  ATST 

2  -  MCI 

3  -  GTE  SERINT 

2ND  DIGIT  -  FATE  PERIOD 

1  -  BUSINESS  DAY 

2  -  EVENING 

3  -  NIGHT  AND  WEEKEND 

3RD  DIGIT  -  NETWORK/NCN-NETWORK 

1  -  TO  NETWORK  CITY 

2  -  TO  NCN-NETWCRK  CITY 

3  -  TO  ALASKA  OR  HAWAII  NON-NETWORK  CITY  (GTE  SPRINT  ONLY) 

NO  3RD  DIGIT  -  ATST 


NLINES 


NUMBER  OF  ACCESS  LINES 


RATEXX  -  RATE  FCR  ATST  WATS 
1ST  DIGIT  -  FATE  FERICD 

1  -  BUSINESS  DAI 

2  -  EVENING 

3  -  NIGHT  AND  WEEKEND 

2ND  DIGIT  -  INTERVAL  CF  OF  TOTAL  USAGE  TIME 
1  -  15  HFS 
2-25  HFS 
3  -  UQ  HFS 
4-80  HFS 

NO  2ND  DIGIT  -  NIGHT  AND  WEEKEND  RATE 

R3XXX  -  RATE  FCF  DIRECT  SPRINT 
1ST  DIGIT  -  FATE  PERIOD 

1  -  BUSINESS  DAT 

2  -  EVENING 
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c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


3  -  NIGHT  AND  WEEKEND 

2ND  DIGIT  -  NON-NETWORK,  OR  ALASKA  OR  HAWAII  NON -NET  WORK  CITY 

2  -  NON-NETWORK 

3  -  ALASKA  OR  HAWAII  NON-NETWORK  CITY 
3RD  DIGIT  -  INTERVAL  OF  OF  TOTAL  USAGE  TIME 

900  MIN 


B  -  1500  KIN 
C  -  2400  KIN 
D  -  4800  KIN 
NO  3RD  DIGIT  - 


NIGHT  AND  WEEKEND  RATE 


REGION  -  GEOGRAPHICAL  AREA  IN  WHICH  DIRECT  SFRINT  CALLS  ARE 
ORIGINATED 

RSTEPC  -  RATE  STEP  (CURRENT  AT&T  WATS  TARIFF) 

PSTEPP  -  RATE  STEP  (PROPOSED  AT&T  WATS  TARIFF) 

TTfiEI  -  TIME  INTERVAL  -  15  HRS  OR  900  MIN 

T I  ME  2  -  TIME  INTERVAL  -  25  HRS  OR  1500  MIN 

TIME3  -  TIME  INTERVAL  -  15  HRS  OR  2400  MIN 

TIME4  -  TIME  INTERVAL  -  15  HRS  OR  4800  MIN 

INTEGER  RSTEPC, FSTSPP .REGION 

REAL  M21  1, M221  ,M231,M  212,M222,M232,M31 1 ,  M  3  2  1 ,M331 ,M312 , M322.M332  , 
-M3  13,  K323,  M333 

DIMENSION  MIN3  13  (4)  ,  MIN223  (4)  ,  MIN  333  (4) 

C313=C323=C3 33=0.0 
C3=0. 0 

CSUB 1 A=C  S  U  Ml B  =  CSUM2B=CSUM3E=0 . 0 


C*****CALCULATION  OF  AVERAGE  TIME 
C 

HR  1 1  *  (MINI  1/6Q.)/NLINES 
HR  12=  (MINI  2/60.  /NLINES 
HR  13=  MIN  1 3/6  0.) /NLIN ES 


(IN  HOURS)  PER  WATS 


■  *  ** 


C 

C  DESIGNATION  OF  TIME  INTERVALS  (IN  HOURS)  FOR  AT&I  WATS  CALCULATIONS 

C 

c 

TI ME  1  =  15 . 

II ME2  =25 . 

T IM  E3  =40 . 

TIME4  =80 . 


C 

C  THE  FOLLOWING  <IF>  STATEMENTS  DEFINE  THE  RATES  TC  BE  USED  IN  THE 

C  CALCULATION  BASED  ON  THE  INPUT  VALUE  OF  ESTEPC. 


C 

c 

CM  RC 1 A=3 1 . 65 
C 

IF  (RSTEPC . EQ.  19) THEN:  RATE  1  1=23.  96  : RATE  1 2=2 1 . 32 :RATE  13=  1  8.69: 

RATS  14=1 5. 81 : R  ATE21  =  1 5. 5  7; RATE22=  1  3.  86; RATE23=  12.  15  ;RATE24=  10.28  ; 
RATE3=8. 39 ;END  IF 
C 
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IF  (RSTEPC. EQ. 2  01TH  EN :  R  AT  E 1 1  =  25. 82:RATE12=22.  98:RATE13=20. 14 : 

RATE1 4=17. OU ; RATE2 1=1 6.78; RATE22=14. 94; RATE 23 = 1 3 . 09 ; R AT E24 = 1 1 .08 ; 
R  ATE3=9. 04 ;END  IF 

IF  (RSTEPC.  EQ.  2  11THEN;  RAT  El  1=26.  96:  RATE1  2=2  3. 99:  RATE  13=2  1.03  ; 
RATE14=17. 79 ; RATE21=1 7.52; RATE22=1 5.59; RATS23=  1 3 . 67  ; R AT E24  =  1 1 . 56  : 
RATE3=9. 44 ;£ND  IF 

IF  (RSTEPC . EQ. 2  2 )  T  H  E  N ;  RATE1  1=29. 04; RATE12=25.  S5:RATE13=22.65  : 

RATE  14=1 9 .  17 ; R ATE  2 1  =  1 8.88; RATE22=16.  80; RAT  E2  3=  1  4 . 72  ;RAT E 24=  12 . 4 6  ; 
RATE3  =  10.  1  6:  END  IF 


C*****C0ST  CALCULATION  FOP.  DAY  RATE  PERIOD  CALLS******************* 
C 

IF  (HR  11.  LE.TIMF  1)  Cl  1  A=HP  1 1*RATE1 1 

IF  (HP  11.GT.TIMF1.AND.  HR1  1.LE.TIME3)  C11A=((HH1  1-TIME1)  *RATE1  2) 
-♦  (TIME1*RATE1  1) 

IF  (HR  11.GT.TIME3.AND.  HR1  1.LE.  TIMS4)  Cl  1A=(  (HR1  1 -TIME  3)  *R  ATS1  3) 
(TIME2*  RATE1  2)  (TIME  1*RATE1 1 ) 

IF  (HR  11.  GT.TIME4)  Cl  1A  =  (  (HR  1  1-TIME4)  *RATE14)  +  (TIME  3* RATE  13) 

c******J3***£*S*II****i*i:.f  I********************************* ****** 

C*****CCST  CALCU  LATICM  FOR  EVENING  RATE  PERIOD  CALLS*************** 
C 

IF  (HP  12.  LE. TIM  El)  C  12  A  =  HP  12*  RATE  21 

IF  (HR  12.  GT.TIME  1.  AND.  HR1  2.  LE.  TIME3)  C12A  =  ( (HF  12-TIME1)  *RATE22) 

-♦  (TIME1*RATE21[ 

IF  (HR  12.GI.TIME5.LND. HR12.LE.TIME4) C12A= ( (HR12-TIKE3)  *  R  ATE2  3) 


-♦  (TIME2*RATE22) ♦ (TIMS 1*RATE21) 

IF  (HR  12.  GT.TIME4)  C12A=  (  (HR  12- TIME  4)  *RATE24)  ♦  ( 
-♦  (TIME2*RATE22) ♦  (TIME  1  * F AT E2 1 ) 


TI ME3*  RAT  E  23) 


C*****COST  CALCULATION  FOR  NIGHT  AND  'WEEKEND  RATE  FEB-IOD 
C 

c***«**3;** hr  13 22***  i ****** ********************** ******** 

C*****sue*OF*COSTS*IS*ALL*R AT E*PERIODS** ***************** 
C 

CSCM1A=(C11A*C12A+C13A+CMRC1A)*NLIN5S 


A 16  T  WATS  (PROPOSED  RATES) 


i************* 
:************* 
>*♦♦***♦*** *** 


THE  FOLLOWING  <IF>  STATEMENTS  DEFINE  THE  RATES  TC  PH  DSHD  IN  THE 
CALCULATION  8  AS  I D  CN  THE  INPUT  VALUE  OF  R5TEFP. 

C  MFC  1 E=5  6.65 

IF  (RSTEFP. EQ. 1 4JTHEN: EAT  F11-19.  40 : RATE1 2=1 7 . 27: R ATE  13= 1 5. 15 ; 

RATE  14=12. 81; R ATE  2 1=1 2.6  2: RATE2  2=1  1 . 23; RATE  2 3  =  9.  84; FATE  24= 8 .33  ; 

P  ATE3  =  6. 7  4  ;END  IF 

IF  (PSTEPP. EQ.  151THEN:  FATE11=19.60:RATE12=17.4  -RATE  13= 15. 30; 
RATEl4=12.94;RAlE21=12.74;RATE22=i1.35;RATE23=9.96;FATE24=8.41; 

R ATE3=6. 81 ;END  IF 

IE  (R STEPP. EQ. 16) THEN:  RATE  1 1  =  19. 83: RATE  1 2=1 7 . 65 : RAIS  13= 1 5.4  7 : 
RATE1 4=1 3. 09 : RATZ21  =  1 2.89; RAT  222=1  1.  48; RATE  2 3=  10. 06  ;RATF24=8. 51 : 
RAT  13=6.  89 ;EN D  IF 

IF  (RSTEPP.EQ.  171THEN;  RATE1  1=20.06:RAIE12=17.85:RAIE13=15.65: 

R  A T E  1  4= 1 3 .  23 ; R ATE 2 1=1 3.0  3; RATE2  2= 11 . 6 1; RAT E2 3= 10.  17,  TE24=§. 6 1 ; 

R  A  T  E3  =6.  97  ;  E  ND  IF 


rAD-A  1 40  596  SPECIALIZED  COMMON  CARRIERS:  LONG  DISTANCE  ALTERNATIVES  l/\ 

FOR  MILITARY  INSTALLATIONS! U)  NAVAL  POSTGRADUATE  SCHOOL  **  ^ 
MONTEREY  CA  S  L  KLINGLER  MAR  84 


UNCLASSIFIED 
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I F  (BSTEPP . EQ.  1 EITHER : HATE1 1 *20.45;RATE1 2-1 8 . 19 :RATE 13* 15.95; 
RA1E14-13. 48; HATE21* 1 3. 30; RATE22-1 1. 82; RATE23-10. 37 ; HAT 124- 8. 77; 

R A1E3-7. 1 1 :END  IF 

C****  **************** ******  * *************************** ****************** 
C***  **************** * ******  ********************************************** 

C*****C0ST  CALCOLATICN  FOB  CAT  HATE  PERIOD  CALLS ****** ******♦*•***• ♦**♦** 
C 

IF  (HR  11.  LE. TIB  El)  Cl  1- HR  1 1*HATE1 1 

IFjHR11.GT.TIBE1.AND. BR11.LE.TIHE3) Cl 1- ( (HR  1 1-TIBE1 ) *R ATE12) 
-♦(7IHE1*RATE11) 

IF (HR  11.GT.TIHI2.AND. HR  1 1 .LE. TIME4) Cl  1- ( (HR  1 1-TI EE3)*RATE13) 

-♦  (IIHE2*BATE12»4(TIHE1*BATE11) 

IF(HR11.GT.TIH14)  C11-  ( (HH1 1-TIBE4)  *RATE14)  ♦  (TIHE3*RATE1 3) 

-♦  (1IHE2+BATE1 2 - 33 . 


bvIRHVI 

)♦  (TIBI 
*4)  C  1 1a 


-♦  (ilHE2*BATEl2)  ♦'(TIBE  iillTEII) 

c****** 4 ***************************************************** ************ 

C*** **********************  ******************* **************************** 
C*****CCST  CALCOLATICH  FOR  EVENING  RATE  PERIOD  CALLS *♦♦*♦**** ************ 

IF  (BB12.LE.TIHE1)  C12-HR12*RATE21 

IFJhB12.GT.TIBE1.AND. HR12.LE.TIHE3)C12» ((HR12-TIHE1)4RATE22) 
-♦(1IHI1*BATE21) 

IF  (HR  12.GT.TIBE2.AND. HR  1 2.LE. TIBE4) Cl 2*  ((HR12  -TIHE3)*RATB23) 


IF  (HR  12. GT. TIB 
-♦  (1IHE2*RATB22 
IF  (HR  12.  GT. TIB 
-♦ (1IBE2* RATE22 


AND.  HR12.LE.TIBB4)C12* ( (HR  1 2 -TIHE3) 4RATB23 ) 


HE  1*B ATE21 


-♦  (TIHI2*RATB22)4(TIHE1*HATE21) 

IF  (HR  12.  GT.TIHE4)  C12-  ( (HB12-TIHE4)  *RATE24)  ♦  (TIHE3*RATE2  3) 

-♦  (IIBE2*  RATE22) + (TINE  i-R ATE21) 

C**** ****** ****************  ******************  **************************** 
C*** *************************************************************** ****** 

C*****C0ST  CALCOLATICN  FOR  NIGHT  AND  WEEKEND  RATE  PERIOD  CALLS*** •*♦***♦* 
Cl  3- HR  13*  RATE  3 

C*** ************** *********  ********************************************** 
C***« ************************************************************ ******** 
C*****SOE  OF  COSTS  II  ALL  RATE  PERI ODS** ************************* ******** 

C  CS0H1 E-JC1 1*C1 2*C1 3*C  BBC  IB) *NLINES 

C******* *************************************************  **************** 

c 

C  RESIGNATION  OF  1IHE  INTERVALS  (IN  HINOTES) 

C  FOB  BCI  HATS  AID  DIRECT  SPRINT  CALCDLATIONS 


TIHE 1-900. 
TIEE2-1500. 
TIBE3-2400. 
TIHB4-48  00 . 


C******  **************  ******  *******************************************<.** 
C**** ********* ***********************************************  ************ 
C**********  BCI  RATS  ************************************************* 

C 

(*** *************************************************************** ****** 
c*** ****************  *******  ****************** ********************** ****** 
C*****CAlCO RATION  OF  AVERAGE  TIBE  (IN  HINOTES)  PER  ACCESS  LINE *********** 

Hi  11-BIN21 1/NLINES 
B221-BIN22 1/NL1NES 
H521-HIN23  1/NLINES 
H2  12-HIN2 1 2/N LIKES 
N222-BIN222/NLINES 
H232-HIN23  2/NLISES 

CHBC2E-1  00 . 

r**** **************************************************** **************** 
C*** ***********************  **************** ****** **************** ******** 

C*****C0ST  CALCOLATICN  FOR  DAI  RATE  PERIOD  CALLS  TO  NETWORK  CITIES******* 
C  IF  (H2  11.  LE. TIRE  1)  C211«H211*.2721 
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HE  1.  AND.  H21 1.  LE.  TIHE3)  C21 1*  ( (B211-TIHF1)  *  .  2420) 
AND.  821  1.LE. TINEA)  C211»( (R21 1-TIHE3)  *.2120) 


-KfllJfcfSiiW*'- 

IPJH211.GT.TIHZ3. _ 

-♦ jIIHE2* .  2W20)*  (TIME  1 *. 2721) 

I F  (82 1 1.  GT.TIH luf C21 1  ■  ( 7 H21 1-11884)  *  .  1795)  ♦  (TIBE3*. 2120) 

-♦  (IIBE2*.2«20)  -MTI8E1  *.2721) 

********* *************************************** #•**•** ************ 
C*** ****** ********  ******************************************************* 

C*****C0ST  CALCOLATICH  FOB  ETENING  BATE  PEBIOD  CALLS  TC  NETWOBK  CITIES*** 
II  (H221.LE.TI8Z1)  C221  *8221  *.1767 

IFj8221.GT.TIB11.AHD. 8221. LE. TI8E3) C221»((H221-TIHE1) *. 1572) 

-♦  (1IHE1*.  1767) 

IFjH221.GT.flNZ3.AND. 822 1 .LE. TIHE4) C221» ( (8221-TIHB3)  *.  1378) 

(11812*. 1 1/2) * (TIHE1 *.1767) 

IF  jH221.  GT  .TIHE41C221  *  ( (822 1-TI8E4)  * .  1166)  ♦  (TIHE3*.  1378) 

-♦  (TI8E2*. 1 5/2) ♦  (TIBE1 *. i767) 

C*** ************************************************************* ******** 

C*** ************ ***********  ********************** ************ ************ 

C*****C0ST  CALCOLATICH  FOB  NIGHT  AND  HEEKEND  BATE  PERIOD  CALLS*** ♦*♦****♦ 
C  TC  NETWORK  CITIES 

C231«B231*.100C 

C**«* **********************  ********************************************** 
C** ******** ************************************************** ************ 

C*****C0ST  CALCOLATICH  FOB  DAT  BATE  PEBIOD  CALLS  TO  HOH-NETWOHK  CITIES*** 
C 

C2 12*821 2*. 340 

C*** ********************************************************* ************ 
c*** *************************************************************  ******** 
C*****COST  CALCOLATICH  FOB  ETENING  BATE  PEBIOD  CALLS ********* *♦****•**♦♦* 
C**** ****** *****TO  HCJS-NETHCBK  CITIES************************************ 

C  C 2 22* 8222* .248 

C***** ******** ************************ ******* ****** * ******* ******** 

q*** *********** *****4  **********************************************  ****** 

C*****COST  CALCOLATICN  FOB  NIGHT  AND  WEEKEND  BATE  PEBIOD  CALLS*********** 
C***************TO  dCN-NETHOB'.  CITIES  ******************  ************  ****** 

C  C222»H232*.152 

Q*** ***********************  ********************************************** 
Q**** **************************************************************  ****** 

C*****S08  OF  COSTS  IN  ALL  BATE  PERIODS,  HETWOBK  AND  NOH-NETWOBK********** 
C  CS082E*(C211  *C221*C23  1+C212+C222+C232+CHRC2B)  *  NUNES 

Q******* *************************************************  **************** 

C*** *************************************************************  ******** 
Q**** **********************  **********  ************************************ 

C*** **************  *********  ******************  ****************  ************ 

Q**********  DIBECT  spbint  ******************************************** 

c 

C*** ***********************  **********************************  ************ 

Q*** *************************************************************  ******** 

C*****CALCOLATION  OF  ATEBAGE  TIHE  (IN  HIHOTBS)  PER  ACCESS  LINE*********** 

H311*HIN31 1/NLINES 
H321-BIH32 1/NLIFES 
H3*1*HIN33  1/HLINES 
8312«8IN312/NLIFES 
H3  22* BIN  32 2/N LINES 
8332-8IN332/NLISES 

^  CBFC3E*100. 


C*****COST  CALCOLATICN  FOR  DAT  BATE  PERIOD  CALLS  TO  NETWORK  CITIES******* 

C  If  (H3  11.  LE.TIHZ3)C31 1-8311*.  257 

IF  (8311. GT.TIB13.  AND.  8311.  LE.  TIBER)  C311*( (H31 1-TIBE3)  *  .  222) 


193 


m 


•asm  ?Gt31hI4)C311M(R311-TIHE4)*.194)  +  (TIBZ3*.222) 

-♦  III  HE3*.  25/1 

C*** *******  ****************  ********************************************** 

c*** ********************************************************* ************ 
C*****COST  CALCULATION  FOB  EVENING  BITE  PEBIOD  CALLS  TC  NETWORK  CITIES*** 

- 51.LE.TIBI1)C321»B321*.187 

** - - -  TIBE3)C321»((B32t-TIHE1|*.  165| 

„  .  TIHE4)C321»((H321-TIBE3J*.  145) 

j1IBZ2*.  1651+ J1IHE1*.  1871 

If  (03 21.  GT.TxH  I41C321  *  I  jH32 1-TIHE4)  *.  123) ♦  (TIBE3*.145) 

-♦  IIIBE2*.  165)  ♦  (TIHE1*.  i87) 

C*** ********************************************************* ************ 

c*** ********************************************************* ************ 
C*****C0ST  CALCULATION  FOB  NIGHT  AND  IBEKEHD  BATE  PEBIOD  CALLS*********** 
C*** ********** *********10  NETWORK  CITIES********************************* 

C  C331»H331* .108 

C**** ************************************************************  ******** 
C*** *********************************** ******  **************************** 

C*****COSI  CALCOLATICFS  FOB  CAtLS  TO  BOB-11  ETtOBK  CITIES****************1** 
C 

C  THE  FCLLORING  <IF>  STATEBEBTS  DEFINE  THE  BATES  TO  BE  OSED  IB  THE 
C  C ALCOLATIOB  BASED  ON  THE  INPUT  FALUE  OF  BEGIOH. 

C 

If  /REGION. EQ. 11  THEN:  R 312A*. 3658; B312B*. 3260 :H312C*. 2855 : 
bI  1 2D*.24 1 5; B3 z2A*.23 78 ; B322B*. Sl18;B322C«.  1858; B322D-. 1570; 

B§32*. 127 1 :4nD  IF 

IF JBEGION. EQ. 21 IHEN:B  3 1 2A». 38 16 ; B3 12B«. 3395 : R312C». 2976 : 
B312D».2516:B322A«.24  §1;B322B».  5206;R322C«. 1925;R322D«.  1636; 

c*****Sli*******i******************************************************** 

C*****COST  CALCULATICB  FOB  CAT  BATE  PERIOD  CALLS  TO  NON-BETWOBR  CITIES*** 

C  IF  (H3 12.  LE.TIHE  1)  C312*B3 12*B312A  _ 

IFjH3l2.GT.TIHE1.ABD.  H312.LE.  TIHE3)  C312»( (H 312-TI0E1)  *R312B) 

-♦  (TIHE1*  B3 12 A) 

IFJH3  12.  GT .TIB Z3. AND.  B31 2.LE.  TIHE4)  C312*{(H312-TIHE3)*B312C) 

-♦  (TIBE2*B312B1  *ITIHE1*B3l3A)  ,  „ 

IFjH312.GT.TIHE41C312«f  IB312-TIHB4)  *831201  +  (TIBE3*B312C) 

-♦  (TIHE2*1312B)  ♦  JTIHE1  *B3  12 A) 

r«*** ************* *********  ********************************************** 

C**« ***************************************************** **************** 

C*****COST  CALCULATICB  FOR  ETEBIBG  BATE  PEBIOD  CALLS********************* 
C*** *************10  XCB-NETVOBR  CITIES*********************************** 

IF  (B322.  LE.TIHE  1)  C322«H322*B322  A 

2IjH322.GT.TinZ1.ABD.  H322.LE.  TIHE3)  C322-  ( (H  322-TIHE 1)  *R322B) 
-+J7IHE1*H322A1 

IFjB322.GT.TIHZ3.AND.  8322. IE. TIBE4) C322- ( (8  322-TIHE3) *5 322C) 
-♦(TIHJ2*B322B» +JTIHE1*B322AL  ,  , 

IPJH3*2.GT.TXiE41C322«f  f  B3z2-TIBE4)  *B322D)  +  (TIBE3*B322C) 

****;*i4**********i*i********I**U*****************«******************** 

c************************************************************************ 
C*****COST  CALCULATICB  FOR  BIGHT  AND  REEKERD  BATE  PEBIOD  CALLS*********** 
C*** •••••••••••♦•♦•TO  NON-N  ZTROBK  CITIES********************************* 

C  C332»H332*B332 

C*** •*•*•**•**• *•****•••*** •+♦♦•••**♦*•**♦********♦*•♦*•*♦*♦*♦*♦**♦♦***** 
r***« 4********* ************ **************************** 44 ******** ******** 

c** *************** ********* ********************************************** 

C*****COST  CALCULATORS  FOR  ALASKA  OB  HANAII  ROR-RETRCBR  CALLS 

10  8£ftiui  sahib 
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c 

c 

c 

c 


H333-HI 1333  (I) /NLI  BES 

1HE  FOLLOWING  <ZF>  STATZ8EWTS  DEFINE  THE  BATES  TO  BE  OSED  IB  THE 
CALCULATION  BASED  ON  THE  FALUE  OF  I  IN  DO  10. 


B333* . 1398 ;END  IF 


IF  <I.BQ.2)TBEW;R31  3A«.  «303  ;R313B*.  3830;  B31 3C«.  3357j 
B313D-.28I0: B323A>.27f7; B323B-. 2490; B323C*. 2182; B323D- 
B333*.1S07;InD  IF 

IF (I.  BO .3)  THEN; B31 3A>.««93;R313B>. 3998; B3 13C*». 3505 
| J|D». j||S|R323A-.29 20; B323B-. 2598; R323C*. 2278;B323D 


1713; 

1847; 

1927; 


:,Uft«ini!!Ii!iU3Ti,3!38;!3H8Ti3i3Si!3JllTsl33li.2.77! 


B  .  J  I  7  B«J4 

H333».1693;EWD.IF 

f*** **************** *******  ********************** #****« 4* 4*** 4 4** ******** 
C******* 44* 4** ****** 4 4* ******* *4 *********************** *44** ******* ****** 

C*****COST  CALCULATION  FOB  DAI  BATE  PEBIOD  CALLS************************* 
C**»****TO  ALASKA  OB  BAN All  NON-NET NOBK  CITIES*************************** 

C  IF  (H3  13.  LE.TIHE  1)C313*H313*H313A 

IFIH3  13. GT.TIHE1.  AND.  B313.LE.  TIHE3)  C313«((H313-TIHE1)*B313B) 


*I^Jh|  13?6t]tiIiZ2.AND.  H31 3.LE.  TIRE*)  C313«  ( (H31 3-TIBE3) 


C****** 


•  H313D)  ♦  (TIHE3*B313C) 


i  444 4  4**4**** *********** *♦4*4  4* 4*4 *4**4 4 *****4* 
£********** ****************  ****************** ********** ****** ************ 
C*****C0«I  CALCULATION  FOB  EVENING  BATE  PERIOD  CALLS********4>**4*>*****4** 
C*******I*TC  ALASKA  OF  HANAII  NON-NETWORK  CITIES4'***4**4***********4***** 

C 

4R323B) 


-»h22 

-♦  III 
IFJH __ 
-♦(1IHE 


B32^-TIHE4J  *R323DJ  ♦  (TIBE3*R323C) 

r  ******  A***  *******  *'***♦*•*•  *****  ******************  *****4  4*  ********  ******** 
c******* 4***** ****** 44**4** 44* 4************************** ******** ******** 

C*****COST  CALCOLATICN  FOR  NIGHT  AND  WEEKEND  RATE  PEBIOE  CALLS***********1 
C*****4***«*T0  ALASKA  OR  HAWAII  NON-NETWORK  CITIES*********************** 

C333»H333*R333 

C 

C  SOB  OF  COSTS  CALCULATED  IN  DO  10 
C 

C3*C3+C3 13*C3  23+C333 
10  CCITINOE 

r************** ****************************************** ******** ******** 
C**«*4* *4*4 ********* 4 ****** *** 4 ****** *********** ****** ******* ************ 

c*****S0H  OF  COSTS  IN  ALL  HATE  PERIODS,  NETWORK  AMD  NON-NETWOHK********** 

C  CSUH3B-<C311*C321*C331*C312*C322*C332*C3*CHRC3B)  *  KLINES 

C  FEIOBN 

END 

SZNTBT 
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